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THE IRON AND MINERAL TRADES OF THE NORTH 
OF ENGLAND, WITH BIOGRAPHICAL SKETCHES 
AND PORTRAITS OF THE ORIGINATORS AND 
PROMOTERS OF THESE INDUSTRIES. 


By THOMAS FENWICK. 


ROGRESS isa word which has become so familiar 
to us that scarcely a day passes without it being 
mentioned in our conversation and mutual inter- 
course. We live in an age of progress, and during 
the last twenty years marvellous changes have oc- 
curred in the history of our country—changes which 

have effected a complete reformation in our systems of manu- 

facture, in our social and sanitary arrangements ; in short, our 
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country has been revolutionized. This revolution, unlike many 
others, has had for its object the advancement of the nation in 
all that is noble ; it was to raise us from that mediocrity into 
which we had fallen, to give us, in a word, a position of the 
highest order amongst other nations. Nor has it failed. Eng- 
land, by the inventions of Watt and Wedgwood, Arkwright and 
Stephenson, Pugin and Bessemer, has been enabled not only to 
maintain an equal position with continental competitors, but to 
obtain a supremacy over any other nation, either past or present. 
All honour to those men, and to others of their class, who have 
given us a powerful lever, and contributed so largely to our 
national prosperity ! Let us try to maintain the start they gave us. 

By the inventions introduced within the memory of most men 
still living, our iron-trade has been developed to an unprece- 
dented extent, until iron is now styled Emperor, whilst cotton 
occupies a subordinate position as King. 

Its progress has been most remarkable, and a sketch of its 
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advancement is more like fiction than fact. As, however, it is 
necessary, in order to more clearly understand our subject, to 
give a notice of this industry in relation to the north of England, 
it is desirable that our readers regard the statements as facts 
rather than fiction, a domain into which we do not intend to ad- 
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vance, however much our imagination may be inclined to wander 
whilst reviewing the modern El Dorado : 

Twenty years ago the district now aimost universally known 
as Cleveland was an agricultural centre, and. as such was of little 
value to the other portions of our island home, much less to our 
































continental neighbours or American cousins. Its produce was 
consumed within its own boundaries, for it should be borne in 
| mind that the steam-horse had not overrun many parts of the 
country, and therefore civilization had not spread, according to 
the opinions held by some eminent authorities. The district was 
purely agricultural, and it was in its virgin purity. There were, 
it is true, a little further north, and at Witton Park, thirty-nine 
blast-furnaces, which were dependent upon the lias beds of 
Yorkshire, and the layers of nodular ironstone which are dissemi- 
nated in the chalk of the rocks forming the bold coast between 
| Scarborough and Saltburn-by-the-Sea ; but Cleveland was en- 
tirely free from the industries which were destined to surround it 
at a subsequent period. 

Attention was being given to the deposits of ironstone which 
had been discovered near Eston Junction, and the first consign- 
ment of about seven tons was conveyed from the mines in that 
locality on the 2nd September, 1850, to the furnaces at Witton 
Park. The original intention of the promoters was to extract 
1,000 tons of stone daily from these mines, which, however, was 
found so utterly inadequate to the requirements of the firm of 
Messrs. Bolckow and Vaughan, that, in 1851, the first year 
after the opening of the mines, the vend was 187,950 tons, and 
during the following five years, ending 1856, not less than 
1,719,507 tons were produced, of which, during 1856, there were 
| 568,156 tons. 

Cleveland now engaged more than ordinary attention, and 
Messrs. Bolckow and Vaughan, having firmly established 
themselves and opened out the new industry of iron-manufacture 
by building six blast-furnaces at Eston Junction, near the present 
town of Middlesborough, and in close proximity to the mines, 
other firms desirous of participating in the lucrative business, 
at once erected works. At this point of our narrative it may be 
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| 
| of value to notice in detail the works erected. 
Works. Proprietors. Furnaces. 
| Cleveland Elwon and Co. . ‘ 2 
| South Bank . . B. Samuelson and Co.. 3 
Tees . . . . Gilkes, Wilson, and Co. . 4 
| Darlington South Durham Iron Co. . - 
Ormesby .- . Cochrane and Co. 4 
| Clarence . Bell Brothers. . . 3 
Stockton . . . Holdsworth and Co. 3 
Wallsend . Palmer and Co.. . 2 
Felling. . . . Pattinson and Bell. 2 
Bradley . . . Richardson and Co. 4 
Norton . .-. Warner andCo.. 2 
I 
I 


It is to be observed, therefore, that although the iron-trade 
had only been commenced seven years, yet there were 86 blast- 
furnaces erected in 1857. 

The Eston mines had hitherto been the only ones in operation 
for the supply of ironstone ; now, however, others were being 
worked. ‘The Skinningrove mines passed from the hands of 
Messrs. Bolckow and Vaughan into those of Messrs. Losh, 
Wilson and Bell, who continued to work them thoroughly for 
several years. The Derwent Iron Company opened out the 
Upleatham mines ; the Hutton Lowcross or Codhill mines were 
started by Messrs. Pease, of Darlington ; Messrs. Bel! Brothers 
worked the Normanby mines ; the Belmont mines were opened 
out by the Weardale lron Company ; Messrs. Palmer, of Jarrow, 
worked the Staithes mines ; and those at Whitby were developed 
by the Birtley Iron Company. Other royalties of not less im- 
portance were obtained at Ingleby, Swainby, and Rosedale 
Abbey, and the whole district was a scene of the greatest activity. 
Cleveland may date its progress from this period. ; 

The eighty-six furnaces in blast were supplied with Cleveland 
stone, with the exception of eight, which were supplied with 
foreign ores, and the production of ironstone in 1856 was esti- 
mated at 1,690,000 tons. The production of pig-iron from these 

| furnaces was equal to 584,000 tons, in the manufacture of which 

| 379,000 tons of limestone and 3,000,000 tons of coal and coke 
| were used. 

The appearance of Cleveland had now been entirely changed, 
and from the agricultural district had risen a most important 
manufacturing centre. When it commenced its career, the 
older districts of Staffordshire and Wales monopolized the iron- 
trade, and as monopolies are hateful in any department of trade, 

| there was no exception in this instance. They had, however, a 

| formidable competitor to do battle with, one which at first they 

| treated with profound indifference, and having established their 
trade, they believed they were secure, and that Cleveland could 
| | not possibly affect them. 

| Inventions of incalculable benefit were introduced, which 

| largely contributed to the development of Cleveland. The size 

of the blast-furnaces was increased, and the temperature of the 
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blast was also improved, which had the effect of adding to the 
yield, and decreasing the material used. It was soon evident 
these were real improvements, and the iron-masters were enabled 
to compete on favourable terms with their rivals, the Stafford- 
shire and Welsh firms. 

The latter, as we have observed, became indifferent, and re- 
garded the efforts of Cleveland iron-masters with amusement 
rather than anxiety. They acted upon the fallacious argument 
that when once a district or nation is great, it will always be so, 
and that no special effort is requisite to maintain supremacy. It 
is then we ought to exercise the greatest attention. 

France was the greatest military nation in the world at one 
period of her history, and had she continued to devote the same 
amount of attention to those matters which authorities mention 
as being essential to the perfection of an army, in point of train- 
ing, &c., as she had in the previous period, her position would 
have been far different to that which she occupies at the present 
time. Yet we invariably find that whenever a nation is advanced, 
to acertain point, there is less of that determination exhibited 
than previously. It was thus with ancient Rome, and many other 
nations of antiquity ; it was thus with France, and we shall be 
surprised if Germany prove an exception. 

The districts to which reference has been made had attained 
a position which induced the iron-masters to think they would 
ever retain their iron-trade supremacy, and they were therefore 
slow to introduce improvements. Cleveland, on the other hand, 
had a position to gain, and her iron-masters readily adopted 
such inventions and improvements as were calculated to promote 
their interests. 

With the opening out of the district, several new industries 
were commenced, the chief of which, of course, was iron. The 
mineral-trade was developed, and the consumption of coal, which 
had originally been very small, there being only a few other 
manufactures, had increased toa surprising extent. New seams 
were opened out, and existing ones were worked more than 
hitherto. The coke trade, also, received a great impetus. Ovens 
were erected at nearly the whole of the collieries in South 
Durham, and as it was apparent that the coke trade was more 
remunerative than that of coal alone, many firms embarked in it, 
for the demand was indeed larger as fuel for blast-furnaces than 
for coal. 

As soon as the value of the mineral deposits in the Cleveland 
hills was fully known capitalists were not wanting to work 
royalties; and as the production of pig-iron was increasing, iron- 
stone royalties increased proportionally. Other minerals were 
worked, and limestone, which is largely used in the manufacture 
of pig-iron, was obtained from quarries in the district. In 
various places large quarries were opened, and, in short, the 
whole range of hills was under requisition, and the hills containing 
rich minerals, hitherto deemed unimportant, had come to be highly 
prized ; and, as the demand for minerals increased within the 
locality, and puddling-furnaces were erected, and finished iron 
also made, various experiments were tried with the view of ascer- 
taining the class of iron which might be produced. For this pur- 
pose samples of Scotch, Cumberland, Staffordshire, and Welsh 
ores were obtained, and the results carefully noted. Samples of 
foreign ores were also imported as Cleveland advanced, and it 
was observed that good results might be derived by a judicious 
admixture with those of the district under notice. To these experi- 
ments we are indebted for the Spanish Descada, Norwegian, and 
Swedish ores, now imported into the iron-producing districts of 
our country in immense quantities annually. Some of these ores 
were of little or no value whatever at the ports of loading, and, 
indeed, were only used as ballast for vessels, and could, there- 
fore, be purchased at a merely nominal sum. In many instances 
the ore was discharged into the rivers of the northern ports, the 
captains having to pay for unloading it. But a change took place 
which materially altered the position. As Cleveiand and north 
of England iron-masters noticed the results produced from cer- 
tain experiments, they decided to use the ore with local ores, 
and the foreign ores soon became of value. Until now the 
Spanish ores, once without value, realize from 20s. to 25s. in the 
English market. These changes in the value of ores are traceable 
to the improvements and inventions of Cleveland ironmasters 
with respect to the processes of iron-manufacture. 

The north of England has enjoyed the numerous advantages 
arising from railway communication since the period when it 
became an iron-producing centre. The Stockton and Darlington 
Railway, which runs through the entire district, has been of 
incalculable value in developing the iron-trade. 

From its commencement the many advantages were apparent. 
The directors granted special facilities for the importation of the 
ores just referred to, and endeavoured, as far as practicable, to 
meet the immense requirements of the district. A railway-com- 
pany may be a powerful auxiliary, and, indeed, the prime mover 
of a district, and, in a great measure, the success of any locality 
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depends upon the relations between the directors and the firms 
engaged in the various manufactures. 

It is difficult to conceive a greater drawback to trade than a 
railway-company when its directors consist of those who, for 
some petty cause or other, endeavour, by all possible means, to 
oppose everything which would have a tendency to promote 
good feeling amongst every class, and to prevent the district 
meeting its rival manufacturers and merchants in other places 
on equal terms. Such a course of proceeding on the part of 
railway-directors is deserving the censure of the shareholders, 
whose interests the directors are opposing by placing barriers 
in the stream of commerce, upon which their dividends de- 
pend. 

It may, however, be questioned whether such an instance ever 
occurred in the railway-history of our country. Now, at the 
risk of being accused of entertaining strange ideas, we venture 
to assert that the wheels of progress in many districts are sub- 
jected to exceedingly heavy drags, simply because of some petty 
personal interests between the directors and a few of the firms 
within the district. This is a fact beyond dispute, and could we 
fully investigate the relations of many of our railway-directors 
with our manufacturing concerns, it would no longer be a matter 
of surprise why this or that district does not prosper. But the 
most difficult part of the affair to understand is why a whole 
community should be deprived of those privileges which the 
railway-company, in obtaining permission to construct their lines, 
stated they would offer, when the grievances may rest entirely 
with only two or three persons ina town or district having a 
population of several thousands. A railway-company ought 
always to study the interests of every district traversed by their 
line; to do otherwise is a great act of injustice, nay, more, it is 
dishonest. 

The Stockton and Darlington Railway-Company has, on the 
whole, considered the interests of the various trading communi- 
ties in the district, knowing full well that their interests were 
alike; and, were all to think so, what an improvement would 
presently be effected in the commercial events of our country. 

At the commencement of Cleveland as an iron-producing dis- 
trict, there were inclined planes throughout the entire length of 
their line: but as the trade increased and the district began to 
be developed these were speedily replaced by the more modern 
locomotive lines. Various other improvements in the permanent 
way and the rolling-stock were introduced to advantage, and 
everything essential to the efficient working of a large traffic 
was promptly supplied. The rates were very considerably modi- 
fied, in order that Cleveland firms might be enabled to meet 
their rivals in Staffordshire at those towns in the north and west 
of England previously supplied by Staffordshire alone. 

As soon as those efforts on the part of the directors were fairly 
tried it was found, as a natural consequence, that the dividends 
improved, and fo per cent. was declared. The vigorous and 
enlightened policy pursued by the Stockton and Darlington 
Railway-Company emanated from the mind of Mr. Joseph Pease, 
than whom no man has perhaps done more to advance the 
mutual interest of a railway-company and district, and was 
administered by an able and enthusiastic staff of managers, all 
desirous of contributing to the development of the district. 
Upon this they had fixed their minds, and scarcely anything 
could withdraw them from the enterprise. Nor did they fail. 
Other railways had as successful a beginning, but from some 
reason or other had not run so smoothly, and, indeed, were on 
the verge of bankruptcy. In Cleveland there was a reciprocity 
of interests, each in his turn anxious to help the other, and hence 
the district progressed. 

The firms were deeply interested in every object for improving, 
extending, and cheapening the railway accommodation of the 
district in which they carried on business, as they could not 
over-estimate its importance. 

The railway-company were, on the other hand, equally anxious 
to promote the interests of the firms in every possible way, being 
assured that every pound expended would be highly reproductive. 
Thus the two united, and unity was indeed strength. 

Nothing is of greater importance to an iron-manufacturer than 
the rates levied by the railway-company, as these may either be 
prohibitory to his trade, or may promote and develope it. Fuel 
forms one of the chief items of expense in the manufacture of 
iron, and a rate of threepence per ton in excess may frequently 
be the means of restricting trade, and placing the firm in an 
undesirable position. Hence the railway-companies’ schemes 
were closely watched, and whenever anything occurred which 
was believed to be prejudicial to the manufacturers’ interests, 
on suitable representation being made, redress was at once ob- 
tained by removing the grievance. 

The firms of the district never lost any opportunity for urging 
upon the railway-company every practicable idea for increasing 
the shipping facilities at the respective ports, for reducing their 
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rates in order to compete with other districts, and in every mat- 
ter which concerned their interests directly or indirectly. 

The construction of railways in various parts of the world is 
bringing together classes of society who have, until now, been 
without that constant interchange of ideas and common-sense 
offices of kindness so desirable between nations, districts, and 
individuals, in order to promote their mutual interests. 

From the earliest period of the Stockton and Darlington Rail- 
way everything believed to be of value in improving the relations 
between each class of individuals was introduced. This mutual 
intercourse between men of business is of service in adapting the 
manufactured article to the trade or requirements of the con- 
sumers, and whenever this can be accomplished a certain and 
rapid development of business ensues. Cleveland is indebted to 
her means of communication with other districts for her high 
position in regard to manufacturers. 

Our review is down to a period when the iron-trade was firmly 
established—to 1865. 

Never within the history of any modern district have such indi- 
cations of prosperity been observed, even by the most philo- 
sophical inquirer and closest observer. It is perfectly true that 
there are some districts mentioned in ancient history where 
similar instances may be found, but some of those who formed 
their populations were migratory in their character, like some of 
the feathered tribe, and it is, therefore, scarcely fair to compare 
them with the district under review. It contained men who 
desired to become permanent residents, and not merely a migra- 
tory population. They were men from every part of Great 
Britain who were settlers in the new colony of Cleveland. They 
were those who spoke the various dialects peculiar to the natives 
of the several counties in the United Kingdom. Hence, having 
so great a variety of dialects, we may naturally infer that there 
would be a combination of skill, unequalled by any other iron- 
producing district. This was, indeed, the fact. 

The iron-masters had endeavoured, as far as was practicable, 
to bring together into their service the best class of workmen 
they could obtain, and had, in short, made a most judicious 
selection, feeling the great importance of this, in so far that it 
would subsequently be a means of assisting them in the produc- 
tion of a quality of iron which would stand the test against that 
from other and much older districts. 

Certain inducements were held out to those who were thought 
likely to be of service as skilled workmen, and men were soon 
found in abundance. They were offered a higher rate of wages, 
and readily accepted it. The districts from which they were 
imported did not experience any very considerable loss at the 
time by their withdrawal, having a rather large reserve of others, 
who were well qualified to succeed them ; they did, however, at 
a subsequent period experience difficulty. 

The population of the north of England was growing with 
surprising rapidity, owing to the enormous influx of skilled 
mechanics from Staffordshire, Wales, Scotland, and other parts, 
and was shortly multiplied. It was necessary, therefore, to afford 
suitable accommodation for the increased population, and dwell- 
ing-houses were multiplied proportionately, and buildings for the 
physical, social, moral, intellectual, political, and religious re- 
quirements of these were erected on every hand, yet it is worthy 
of remark that the latter claimed little attention. Nor did 
savings’ banks claim greater notice; the butcher, brewer, and 
baker reigned supreme in their minds, and provision for the 
future, when health should fail or strength decay, had never been 
included in their calculations. The present was satisfactory; 
the future was unworthy of thought. Their wages were sufficient 
to allow a speedy retirement from their ordinary duties if they 
would only be frugal in their expenditure; yet few, comparatively, 
were prudent enough to do this. 

On every hand there were engraved, in bold characters, evi- 
dences of progress, and perfect confidence was entertained in 
the iron, mineral, and general trades of the north ; indeed, 
throughout the entire length and breadth of the land every 
branch of industry was in a highly prosperous condition, and the 
manufacturer as well as the merchant, the banker as well as the 
broker, believed that the future would be even more successful. 
The capitalist transferred his long unproductive capital to an in- 
vestment which was to yield almost cent. per cent., and the artizan 
withdrew his labour from one department wherein he had spent 
many long years to a field of enterprise where he could obtain 
higher remuneration. 

Gigantic schemes were projected, vast concerns were actually 
formed for the extension of various industries, and all found 
considerable favour, and whether the capital required was a 
thousand pounds sterling or a million, and even four or five mil- 
lions, it was ever at the command of the projector. 

The British mercantile community were in a whirlpool, and 
were exceedingly anxious to. convert everything into money. 
Whatever might be the extent of the capital required, as soon as 
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the prospectus was issued there were found those who gave the 
concern their generous and hearty support. To such all was 
gold that glittered. To this period we are.indebted for many of 
our largest trading establishments, now conducted on the limited 
liability principle. This conversion dates from 1865. 

The time was very opportune for those who had _ been in busi- 
ness sufficiently long to acquire a position which would enable 
them to retire into private life, and enjoy the profits of their trade 
and manufacturing establishments, which had been converted 
into limited-liability companies ; and in consideration of the 
concession on the part of the proprietors, a splendid sum was 
realized, more indeed than many years of business, where enor- 
mous risks were run, would have enabled them to acquire. Nor 
was the opportunity lost ; it was eagerly courted. 

Progress was the order, and it was as fully carried out ; and 
whether we looked upona mine or manufacturing concern, or any 
other industry, all alike were developing their resources, all were 
working at high pressure. During this period some of the most 
important changes which ever occurred took place. Every dis- 
trict saw the importance of keeping pace with the times, and 
how absolutely necessary it was for their well-being, their present 
good, and future success, that they should introduce every im- 
provement in machinery or systems of manufacture. This was 
the general wish of every firm in the north of England. Old 
plant was entirely removed or remodelled, and manufactories 
went through the same change. Nor were systems exempt ; 
they also changed. 

Various new industries were introduced, and were full-blown 
as soon as they were launched ; in their experience they were 
not subjected to the usual period of probation before a standing 
was obtained, before confidence was felt in the promoters, and 
before being recognized by the business-men who surrounded 
them. It was considered sufficient to know that a firm was in 
business to establish its credit. Hence we observe that perfect 
confidence pervaded the whole district. 

A further impetus was given to new inventions, and the inven- 
tive genius and faculties of those within Cleveland were freely 
exercised, and were we to particularize any branch of industry, 
and submit in detail every invention introduced during this 
period, many volumes would be required. We cannot do this, 
but would merely mention that wherever anything could be im- 
proved suggestions of a practical kind were not wanting to meet 
the requirements of the case. 

Ship-building was remarkably animated. The north of England 
had hitherto been noted for its wooden ships, but these were being 
gradually superseded by iron vessels, and new yards were opened 
in various places, whilst existing ones were extended. It was an 
iron-age, and iron was increasing in demand, to meet which 
new and gigantic concerns were opened for the production of 
iron-vessels and many other things previously constructed of 
wood or other material. 

Steam-shipping companies were also formed on an extensive 
scale, and the old lines of sailing-ships were substituted by iron 
vessels, by means of which the dividends of the shareholders 
were increased three or fourfold, and such results induced the 
companies to extend their operations, thus giving full employ- 
ment to ship-building firms, and each department of trade felt 
the beneficial results of these changes and extensions. 

At this time several foundries commenced. 

There had been, for many years past, old-established firms in 
the locality, but as everything was in such an animated condi- 
tion, the foundry trade was considered a splendid investment, 
and in consequence new foundries were begun. 

The bolt, nut, and rivet trades, also the manufacture of chains 
and anchors, received a great impetus about this period. 

The British Government and those of foreign nations had re- 
cently recognized north-country manufactures, and hence a posi- 
tion had been gained which it was believed would be a means of 
developing these particular industries. The idea was well 
grounded, for orders of importance did arrive, and the north was 
placed on Government lists. 

These being important facts, investors commenced works to 
mect the increased demand, and the trades just enumerated were 
in a highly prosperous condition. 

Coal and coke, the two principal materials used as fuel, were 
in large request, and owing to the rapidly increasing demand, it 
was believed an opportunity was presented for further developing 
the seams of coal in South Durham and Northumberland, 

Capitalists closely watched the quotations, and the various 
changes which had occurred in the district, and were not slow in 
organizing companies for the working of collieries that had been 
idle for years, or for opening out independent pits, and for 
working coke-ovens. 

Prices had advanced considerably, and it was not improbable 
they would advance still further, and satisfactory results were 
obtained in a financial point of view by those who had invested 





their capital. The engineering trades were in a position of the 
highest importance, and as the various railway-companies were 
adding immensely to their rolling-stock, not only in Great 
Britain but on the continent, the time was opportune for the 
commencement of new locomotive works, and as iron screw 
steamers were being constructed very rapidly, it was believed 
the time was not the less favourable for entering into the marine- 
engine trade. Nor was the opportunity missed, for to this 
period can be traced the origin of several now extensive works 
for both these industries. 

The building and general trades of Cleveland were healthy, 
and these were especially marked by great success. 

The artizan who, by carefulness and earnest application to his 
duties, had accumulated a little reserve-fund, found this an ex- 
cellent opportunity for investment, either in building-societies or 
some other co-operative concern, both of which were now being 
launched freely, and were in the full tide of prosperity. Others 
of the same class believed it would be highly advantageous to 
invest the accumulated profits on their labour in some of the 
numerous industrial companies then being promoted. 

Company upon company was formed upon the limited liability 
principle, and as in each instance great inducements were held 
out to the public, the public swallowed the bait, and gave each 
in its turn their generous support. Perhaps more companies 
were formed for the working of industrial concerns about this 
period than at any previous time. It was, in truth, a period 
of success for the promoters of public companies. 

Thus we observe that there was a huge vortex into which every 
One was being gradually but surely drawn. It was as if every- 
thing had been converted by the magician’s wand into gold. 

Many persons of influence and position, far-seeing and shrewd 
business-men—at least, reputed to be such—who had at one 
time regarded the limited-liability principle with little or no 
favour, and had not dared to invest in the iron-trade, were now 
real converts. They were the principal patrons of the new 
scheme. Each had cast aside his primitive ideas and Anglo- 
Saxon ways, and had actually spoken favourably of certain pro- 
jects which were before the public, appealing for support—nay, 
more, they had become the prime movers. 

It seems strange that we are apt to regard new proposals with 
doubt, and frequently set them aside without submitting them to 
a fair and honest judgment ; yet such is almost invariably the case. 
In proof of which we might mention some of the noblest pro- 
posals ever submitted to a British parliament. 

At first they were received with the greatest caution, and 
neither had the confidence of parliament nor the public, and yet, 
at a subsequent period, the same became the most popular pro- 
posals, and were accepted by both. Those, then, to whom we 
have referred, looked upon the limited-liability principle originally 
in exactly the same manner, and subsequently held an opinion 
quite the contrary. Hence the numerous companies then formed, 
representing every conceivable industry, were well supported, as 
a rule, by wealthy persons. 

Companies were popular investments, and were formed for the 
carrying on of the tradesman’s business as well as that which re- 
quired a capital of several millions, and so general had the prin- 
ciple become, that it ran through every department of trade. 

But whilst this was the state of the iron and mineral trades, 
and other industries, railway property improved. The directors 
of the company had ever held an opinion that their property 
would improve in value, and would one day be as valuable as 
any in Great Britain, and their expectations were now fully 
realized. 

Wherever we directed our attention, it was evident there was 
great prosperity, judging from the published returns of joint-stock 
companies, the extension of works, the commencement of new 
enterprises, the great demand for everything manufactured within 
the district, the success of new companies, the railway-companies’ 
dividends, or the general appearance of the district, with its varied 
and busy hives of industry; it was clear the sun of prosperity 
was shining in all its brightness and splendour. The greatest 
confidence prevailed in all the ramifications of trade. The 
capitalist was in a state of wild excitement, and believed a yet 
brighter day was dawning—the artizan confirmed it; and it is ad- 
mitted the general aspect of trade was decidedly in favour of 
such an opinion. 

All our commercial centres were in the full tide of prosperity, 
| and there was not the least fear of any decline ; indeed, there was 
| every probability that the future would be the means of opening 
out other new concerns. The wheels of industry were rapidly 
revolving, and everywhere a plentiful harvest was being gathered ; 
success was succeeding success throughout the various depart- 
ments of industry, and the imperial revenue of the country 
showed the most satisfactory results. 

Our picture is not overdrawn ; it is a faithful account of the 
appearance of the north of England in 1865. Cleveland was no 
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longer an insignificant district, but ranked as one of the first 
iron-producing localities in Great Britain, and it appeared as if 
destined to attain a yet higher position. It had struggled hard 
to secure a standing, and to be heard in various other districts in 
this country, on the Continent, and in the United States, and 
now these hopes were realized ; its productions were now known 
in every part. 

The general appearance of the district was satisfactory, and it 
was considered reasonable to hope and believe that the future 
would be signalized by yet more favourable results, and that a 
long series of years of success was in store for the great iron- 
producing centre. 

Whatever might be expected in other parts of the country, and 
however much other localities might be affected by those irrup- 
tions which shake the very foundations of trade, it, at all events, 
was perfectly safe ; nothing could possibly affect this district ; it 
bore in unmistakable characters the proof of present and future 
prosperity. 

This was the exact opinion formed at the commencement of 
1866, and this the line of reasoning which pervaded the minds of 
all engaged in the industries of Cleveland and the north of Eng- 
land. 

But observe whether these expectations were realized by the 
continuance of that unprecedented prosperity which then charac- 
terized the district. 

Now, the iron-trade was the immense fountain from which 
emanated all those various industries which contributed to 
advance the locality under notice, and it was indeed the pivot on 
which all their operations were centred. Therefore it became a 
matter of the greatest possible interest, in order to secure the 
success of Cleveland, that this particular industry should be in a 
prosperous condition, as upon it their every hope was built, and 
by it their decline or fall depended. 

The iron-trade, notwithstanding its splendid success, was not, 
however, without some drawbacks ; nor, indeed, is any business, 
even if it attain the position just indicated, for much depends 
upon the management. Hence the iron-trade became a lottery, 
in which many joined, and there were many prizes, but also 
many blanks ; some firms were successful, others the reverse. 

There had been drawn to the iron-producing centre men of 
every class and language to enter this trade, some of whom had 
capital, whilst others had none ; many had great business tact, 
and were perfect models ; but there were also those who were 
widely different ; and, in a word, whilst one class was marked by 
their great shrewdness, another class was known by their utter 
carelessness and indifference. Yet these distinctive features 
were, in a great measure, overlooked for the time being by those 
within the great arena.of business, and not, as in less prosper- 
ous periods, when we are in the habit of noticing this man’s 
method of business, or that man’s transactions—when each, in 
his turn, is subjected to a severe scrutiny and ordeal. The period 
of which we write was entirely different, and, indeed, time would 
not allow so strict an investigation. Everyone was in a whirl- 
pool, and it would require almost a superhuman effort to extricate 
them. ‘Thus the year 1866 was commenced. 

The various hives of industry were intent only upon one object, 
and that was the acquisition of wealth. It was truly a race for 
gold. At home our position was regarded with pride ; abroad, 
foreigners viewed it with envy and jealousy. 

Whenever any opportunity presented itself, the ever-watchful 
foreigner was ready to take advantage, and introduce his produc- 
tions into our markets ; and it was, therefore, of the greatest im- 
portance to the commercial well-being of this country that the 
utmost diligence should be given to those attempted inroads 
upon our commerce. But we were secure ; to think otherwise 
was an idea deserving the severest censure. Surely we could 
not be outdone by any number of foreigners, though their com- 
bined influence be brought against us! The very idea was ridi- 
culed, was preposterous, was the height of absurdity ; for were 
we not in the midst of unprecedented prosperity, and had every 
prospect of a still brighter future ? 

The reasoning was incorrect. Our commerce, notwithstand- 
ing the recent surprising development, and the various favourable 
indications for the future, was suddenly paralyzed ; the wheels of 
industry, which had previously revolved so rapidly, were now 
hushed into comparative silence ; the hitherto employed energy 
and activity of those within the district were now unemployed ; 
the works in course of construction were now suddenly arrested 
in their progress ; the various extensions of manufactories were 
quite suspended ; the orders which had been entering the dis- 
trict in superabundance were now reduced almost to nothing ; 
business men, reputed wealthy, were left in penury ; and every 
merchant and manufacturer, banker and broker, was affected to 
a serious extent. The district, recently so flourishing, was 
plunged into the deepest distress ; the tradesman brooded over 
the change within closed doors, or sought consolation with his 
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friends in other parts ; whilst the mechanic sought refuge in che 
large house to whose maintenance he had subscribed for many 
years, not, however, with the remotest idea that it would be his 
future residence. In a word, all the communities were most 
seriously affected, and all the industries were shaken to their 
very foundation. The panic of 1866 had come, and it was 
the means of thus suddenly depressing trade and bringing 
disaster. 

For some short time previously a few firms of minor import- 
ance had failed to meet their pecuniary engagements, but those 
were not considered in any way likely to seriously affect others. 
There had been, during precisely the same period, a number of 
persons who had entered the district, and embarked into the 
iron-trade as speculators, bringing with them, in some instances, 
nothing whatever save their abilities and a name hitherto un- 
known, except by a limited circle of acquaintances, but who, 
nevertheless, were destined to occupy a prominent place in the 
records of our largest trading concerns, and whose names will 
be handed down to posterity as some of the most daring and 
adventurous beings ever engaged within the domain of com- 
merce, and associated with business men of the highest repu- 
tation. 

Those persons had become known as large purchasers of iron, 
and wherever iron was for sale they at once purchased it. They 
had, it must be remembered, one object in view—the realization 
of a handsome profit. Their capital at the outset was very 
small, They at first began with only very trifling engagements, 
and, having performed those honourably, were induced to increase 
them slowly but surely, and were soon admitted into the perfect 
confidence of the iron-manufacturing firms, and their connection 
was, indeed, prized by the iron-makers. Consequently, having 
obtained positive proof of the good faith which they had already 
established by their well-conceived system, they now entered the 
market boldly, without the slightest reservation. 

The demand for iron, in the meantime, was increasing ; and 
the prevailing opinion being in favour of a further advance, those 
speculators purchased extensively, and every ounce offered for 
sale by the respective firms was taken up. There were, however, 
causes in operation which were the means of reducing the prices; 
and this had the effect of altering the prospects of the specula- 
tors ; and, having bought the iron at several shillings per ton in 
excess of the current rates, it would require the whole of their 
previous profits to cover the differences. Added to this was 
another cause, which gave them the greatest anxiety. The firms 
with whom they had transacted business were in a state verging 
on bankruptcy, and shortly afterwards their bills were returned 
dishonoured. 

As, therefore, the engagements of the speculators, as well as of 
the manufacturers, became due, the necessary funds were not 
forthcoming ; the rest we know. 

The system of wild speculation known as “rigging the market,” 
had reached its climax, had climbed the peak, and descended 
with a rapidity unequalled by its previous rapid rise. It had 
left its mark—a mark not easily effaced. 

The manufacturers of Cleveland, many of whom were com- 
paratively new firms, were placed in a peculiar position ; and 
whilst some succumbed to those heavy losses, others required 
the greatest care and ability to be exercised, so as to struggle 
through. It was indeed a sad position. ‘The district, once so 
prosperous, was plunged into the deepest distress. 

As if, however, there was to be no end to the already long list 
of adverse circumstances which within the past few months had 
been heaped upon the firms of this district, seriously jeopardizing 
their position, it was deemed politic on the part of the Bank of 
England directors to raise the rate of discount, and it accordingly 
ran up to 1o per cent. This acted prejudicially to the iron 
manufacturing firms, inasmuch as they could not obtain the 
accommodation which, as new firms, it was absolutely necessary 
they should have, having invested their ready cash in the con- 
struction of their works. Having extensive contracts for bill 
payment, the rate of discount had a depressing influence, and 
was sorely felt, and, could we but learn the history of many firms, 
it would be evident that such an advance concerned their best 
interests. 

But many firms having paid this enormous rate of interest had 
to deplore the return of their customers’ bills as they matured. 

It seems almost incredible that a district which enjoyed the 
reputation of being the most prosperous of any in Great Britain 
should thus be so suddenly transformed into one which presented 
an appearance and was in reality now quite the contrary, and 
was marked by the deepest gloom. 

Yet, after all, the greatest changes come most unexpectedly 
and most suddenly upon us. History supports the assertion. 
Take whatever measure or principle we «hoose, although it may 
have been the subject of conversation and discussion for many 
years, when it has entered into actual operation, and has been 
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fully realized, it will be found to have arrived at a moment when 
the least expected. We do not propose to enter into any lengthy 
disquisition in support of this statement, but leave the matter for 
the consideration of our readers. 

The object which the directors of the Bank of England had in 
view in advancing the rate of discount was laudable ; it was to 
check the unlimited system of speculation which not only in the 
iron-trade, but in railways and every other conceivable concern 
had of late been increasing with fearful rapidity, and to a sur- 
prising extent. It was also found desirable to adopt this method 
so as to limit the withdrawals of bullion for abroad. 

Great foresight and sagacity were exercised by the directors, 
but the public did not check themselves. Their motto was 
onward! But what was the result? Things were now assum 
ing a position far worse than previously, and every day still 
further complicated affairs, and was plunging each firm into a 
less hopeful condition. Heavy failures and a high rate of dis- 
count were telling a tale, were producing results other than de- 
sirable, far from satisfactory. Nor was there that degree of 
security or confidence felt in the tirms which had been esta- 
blished since the opening out of the district, about twenty years 
ago ; still less in the firms whose period of establishment dated 
only two years back. 

Those firms were, undoubtedly, of the highest respectability and 
standing, and had ample resources at their command to fulfil all 
their actual or probable engagements, yet confidence in com- 
mercial undertakings, when once thoroughly shaken, often causes 
us to misjudge others, and it requires a long series of years before 
that confidence is fully and completely restored. 

But whilst every day was witnessing great and important facts, 
consequent upon the heavy failures of firms to whom we have 
given the just appellation of wild speculators, and the increased 
rate for accommodation, in addition to that want of confidence 
so very desirable for the success of a business, there was another 
cause at work, which was also operating in a manner antagonistic 
to the best interests of the North. 

For a very considerable period the district had experienced no 
scarcity of orders—for every firm had been working, as we have 
shown, to the greatest possible extent. The district had been re- 
ceiving numerous orders from firms in this country, and had 
supplied iron to the British and foreign governments, and had 
acquired an extensive connection in every part of the Continent 
and the colonies of Great Britain. 

This connection was very valuable, and was of mutual benefit, 
the district supplying excellent iron, and the merchants paying 
excellent prices. 

The railway-system was receiving a great impetus, and the de- 
mand for railway-iron this year exceeded by many thousands of 
tons any previous one. Hence, the north received a considerable 
share of orders for this class of iron manufacture. 

In this department of trade there was a serious check, and the 
same causes which were operating so prejudicially in the iron- 
trade were actively at work here, and to this period we can trace 
one of the greatest checks the railway-system ever experienced. 
This and other combined forces had the effect of restricting the 
number of orders passing between the Continent and other 
places to Cleveland and the north for iron of various kinds. 
And this did not alter, but, as each month passed away, the 
number was decreased, and the tonnage of each order was less 
heavy. 

This question soon became firmly fixed upon the minds of the 
iron-manufacturers, and strength was added to it as each 
month’s returns were compared with the one immediately pre- 
ceding it. The contracts on the books of the respective firms re- 
mained unexecuted, owing to the suspension of several firms, 
and it was with the greatest difficulty that the works could be 
kept in full operation ; and as such an effect was produced in 
the iron-works, and an exactly similar one was produced in the 
mineral trades, orders were less numerous than for many years, 
and serious apprehensions were entertained for the future. 

This falling-off in the orders was unaccountable at first, yet 
subsequent inquiries show clearly the cause of the decline. 

With the view of ascertaining this decline, commissioners were 
despatched to the Continent, and Messrs. Creed and Williams 
visited Belgium about the same period. 

The north of England and the other iron-producing districts of 
this country had been paying no regard whatever to the quick- 
sighted foreigner, who, for many years, had been most anxious 
to gain an entrance into our markets, and, having watched his 
opportunity, had taken advantage of the moment when we had 
an abundance of orders to gain a position when prices were high ; 
and now, having once established himself in our markets, it was 
not an easy matter to dethrone him from the position thus gained. 
We had lost our supremacy. This state of affairs could not be 
endured—must not be tolerated. It was desirable to change the 
whole aspect of affairs ; at all events, an effort must be made to 
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free ourselves of this foreign invasion. But how was this to be 
done? Let us observe the means proposed. 

The district had now a threefold cord—first, the heavy failures ; 
secondly, a Bank rate of 1o per cent. ; and in the last placea 
scarcity of orders, which was sorely distressing the respective 
firms in every branch of industry, whether of minerals or manu- 
factures. Trade, indeed, was stagnant, and there was a cessation 
of the activity which only a few months previously had charac- 
terized the district. 

Not only were the iron and mineral trades inactive, but the 
general trades were not in a more satisfactory condition. Every 
class experienced the change—the transformation from pros- 
perity to adversity; everyone was most anxious to see an improve- 
ment. In the meantime the panic had attained its highest 
point. Failure after failure had succeeded each other in the 
short space of a few months, and now the deepest depth of dis- 
tress was reached. Only one of the connections of trade was 
prosperous, and that was the Bankruptcy Court. 

To remove this distress, and to regain our trade supremacy 
was the earnest desire of our iron-masters. 

The north of England, as we have shown, was plunged into the 
deepest distress, and her capitalists had begun to think seriously 
where it would end, and whether the period would be of short or 
long duration. To these it was of the greatest importance, and 
to the workman it was of equal interest ; both, in short, were 
mutually concerned. In addition to those reasons already 
assigned as being the origin of the prevailing distress, it was 
found that another important cause had been acting prejudicially 
to the interests of the district, and to every other iron-producing 
centre in this country. 

For a considerable time previously, when prosperity was in 
every part of Great Britain, Continental nations had been endea- 
vouring by every possible means to compete in the markets with 
our own manufacturers, and had so far succeeded as to secure a 
large portion of the orders from extensive home-firms. The time 
was very propitious for the foreigner, and a footing was thus 
secured, This, however, was believed to be unworthy the notice 
of our manufacturers, and they with a true magnanimity calmly 
surveyed his entrance, and even hailed it with some degree of 
pleasure, inasmuch as it was the means of assisting them in the 
performance of their numerous engagements. Yet a great 
change was effected in course of time. 

The north of England, hitherto so animated, was now the re- 
verse, and the district recently so full of work, was now reduced 
to a state of comparative inactivity. There was, indeed, a 
scarcity of orders from the causes mentioned, and the demand 
for iron being thus limited, the selling-price was reduced. 
Hence it ‘was evident the iron-manufacturer would have to re- 
duce the cost of production, in order to allow him a reasonable 
profit on the capital invested, and every item in his cost-accounts 
was therefore subjected to a strict investigation. 

As the result of this, it was found absolutely necessary to re- 
duce the wages ten per cent. in every department. The proposi- 
tion was made known to the men, and their co-operation was 
solicited as a means of keeping the works in full employment. 
The demands were resisted, and a strike was imminent. The 
masters could not possibly carry on their works at a profit so 
long as the present rates of wages were paid, and the men with 
equal force maintained that they did not consider any reduction 
should be made, having any respect to fairness towards the 
workmen. 

Thus these two great classes were opposed to each other, and 
a strike was the unhappy result. The strike now known as the 
long strike of 1866 had begun. 

It may be desirable at this point, to briefly refer to the subject 
of strikes and lock-outs, but with especial reference to the iron 
and mineral trades of the north of England at the period named. 

It is essential to the well-being of a nation, that perfect har- 
mony prevail amongst the various classes constituting it, if we 
desire to see all the elements of progress within it ; and as with 
nations, so with the several trading and other communities en- 
gaged in manufacture. If we would, in short, have the wheels 
of industry to run rapidly and smoothly, there must be a reci- 
procity of interest, and an individual desire on the part of every- 
one therein engaged to aid in the accomplishment of this. 
Without this good feeling and perfect harmony, true and complete 
success can never be realized. 

Now, in the strike more especially under notice, there was an 
absence of that calm and honest judgment on the part of the 
workmen which is so very desirable, and they had a strong im- 
pression that it was dishonest on the part of their employers to 
propose any reduction in the amount paid for labour. It had 
never entered into their minds that orders were scarce, that heavy 
losses had been sustained, and that, in brief, the case as submitted 
to them was perfectly honest. Nor do we wish to impute any 
other cause than ignorance of the true state of affairs to our 
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workmen. They had witnessed times of the greatest activity, 
and believed the present was the same, when truly it was quite 
the contrary. To this alone may be traced the cause of the 
long strike of 1866. When trade is in the best condition ina 
country, it is then we may expect the most difficulty in the 
internal relations of that country. 

Strikes are the results, in many instances, of a non-compliance 
with the demands of workmen by their employers, and are an evi- 
dence of a nation’s prosperity. On the other hand, lock-outs are 
the result of a want of compliance with the wishes of employers 
by their workmen, and as a rule, are the effect of an unhealthy 
state of trade. It is true, there are exceptions to these ; as for in- 
stance, there may in either case be a great principle involved, on 
which may probably depend the welfare of many other persons. 
It was so in the recent nine hours’ movement, which began at 
Newcastle-on-Tyne, and was conceded in every part of Great 
Britain. 

Whenever the relations of the capitalist and the workmen are 
likely to be disturbed, it ought to be a matter of the greatest 
anxiety that might shall not prevail over right, as in too many 
instances it has done. 

We are aware how great an effort it may require, but does not 
the importance of the subject at issue, demand the most careful 
consideration? ‘There is at such times a possibility that we do 
not give a calm, impartial, and honest judgment, and not unfre- 
quently the relations of both classes are far from desirable or 
beneficial, and happy in their results. A want of sound and 
honest judgment is one of the greatest evils of our time. 

Now, we maintain, that had the capitalists educated their 
workmen to a sense of their unfortunate position owing to the 
causes enumerated, and had the workmen given the statements 
an honest consideration, casting aside the false views they enter- 
tained at the time, Great Britain would still have maintained her 
iron-trade supremacy. But notethe result. There was a want of 
confidence on either side, and there were two conflicting state- 
ments ; in one case the proposed reduction was stated to be un- 
just in its character, and in the other it was submitted that to 
oppose it, proved a want of principle and regard for all that was 
reasonable, noble, and elevating. Thus discord reigned supreme. 
It never occurred to either class to submit the whole question to 
an impartial adjudicator or tribunal, but it was firmly resolved 
to array each class in fiercer opposition to one another, and 
endeavour by everything that is not desirable or prudent, or cal- 
culated to promote each other’s interests, to secure their respec- 
tive objects. This was the prevailing fashion, therefore they 
adopted it. 

The strike or lock-out—we are not sure which—was fairly 
begun, and neither party showed signs of weakness. The 
capitalists had formed themselves previously into a body, under 
the style of the Cleveland Iron-Masters’ Association, and the 
Cleveland Iron-Manufacturer’s Association, and were enabled to 
support each other by advice, and probably by pecuniary support, 
against the loss sustained by the stoppage of works, the result of 
which was that their capital was unproductive, and their works 
were being much depreciated by inactivity. The workmen in the 
meantime were not idle in this respect. As soon as it was cer- 
tain the masters would not be willing to meet their demands, 
and they were locked out, it was clearly their duty to call for 
pecuniary assistance from their trades’ unions, to whose funds 
they had contributed largely for many years, and from the lead- 
ing men of which they had received advice other than good, or 
to the attainment of their object subsequently, or to their well- 
being in any way whatever. 

The leaders of any movement must, of course, have something 
to say, some advice to offer, or work to do in consideration for 
the salaries paid them by a confiding public, or their devotees 
would in course of time, be induced to think that their services 
might be dispensed with, and be able to think, speak, and act 
independently for themselves, without the aid of skilled profes- 
sors, who are interested only so far as their remuneration is 
concerned. 

Hence, having drawn largely of the talents of those leaders, 
and having, indeed, received their opinions from them, they now 
as largely made requisitions upon the funds of the respective 
trades’ unions. Thus the strike proceeded. There were as yet 
no signs of either side giving in, each being well supplied with 
funds. 

No orders were now arriving, these having been transmitted 
to Belgium and other countries, where they would receive prompt 
attention. ‘Those countries were in the meantime in the midst of 
the greatest prosperity, and were receiving all the orders which 
had hitherto come to Great Britain. The period for which 
they had long looked, when they would be enabled to monopo- 
lize the iron-trade had arrived, and their long-cherished hope 
that they would some day gain free admittance into our markets 
for the sale of their iron was duly accomplished. 
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When the north of England and the other districts were pro- 
ducing iron, and when perfect harmony prevailed between 
capital and labour, it was next to impossible for any foreign pro- 
ductions to stand against those from the parts named. ‘The 
foreigners had, however, never lost an opportunity for gaining a 
position however small ; but now having the way cleared they 
made a complete inroad upon our iron-trade, and had gained a 
position which it would be extremely difficult for us to recover. 
They had obtained supremacy in the iron-trade. 

Now, while this was the exact position of our trade, the 
north of England was suffering to a fearful extent ; nor were 
other districts exempt—the general trade of the country was at 
its lowest mark. Staffordshire and Wales were affected in the 
same degree. It was, consequently, a matter of the greatest im- 
portance that some means should be devised by which the 
current of commerce might flow back into its proper and legi- 
timate channels. 

The workmen and their employers were still in exactly the 
same position as regards the feelings of each, although there had 
been several meetings between these two classes at the respec- 
tive works. Both were now suffering more intensely than pre- 
viously ; and as everyday, week, or month passed their position 
grew worse. Neither was willing to give way in the contest, and 
it was a struggle in which the stronger would prove successful. 
The financial resources of the men had lasted well, and the 
masters had borne their sad position with surprising fortitude. 
But the aspect now became one of the saddest on record in the 
history of the iron and mineral trades. The trade had left the 
district entirely, and the silent wheels and idle hands spoke 
volumes. The workmen were exhausted in funds, and well-nigh 
perishing ; and the employers were anxious to make conces- 
sions, in order to render their capital reproductive. The time 
for submission had come, and the workmen of the various works 
resumed their duties, with reductions considerably more than 
those originally demanded. 

Staffordshire, however, had in the meantime, sent out a special 
commission to Belgium, for the purpose of ascertaining the 
cause of that nation’s prosperity. Messrs. Creed and Williams 
formed the deputation, and, although their report did not ad- 
vance anything very startling, it hinted in the clearest terms that 
if we would regain our iron-trade supremacy, there must be a 
hearty co-operation between the employers and the employed, 
and that an immediate reduction in wages must be made. 

The command had, however, already gone forth, and had been 
most generously met by the various classes of workmen, Their 
assistance was of the greatest service to the employers, and they, 
therefore, commenced to regain our long-lost trade. 

The year 1867 was thus entered upon ; at many of the works 
the struggle had commenced twelve months, and was general 
rather less. 

Both classes now firmly resolved to unite, and endeavour by 
all legitimate means to undersell the Belgian and other con- 
tinental manufacturers, hence between the British and foreign 
manufacturers a spirit of rivalry was developed to a surprising 
extent. 

Competition may be regarded as one of the greatest boons 
ever conferred on human society, yet it may be looked upon as 
one of the greatest evils by which human society is surrounded. 

Competition is that passion which induces us to make fresh 
exertions to-day in order to surpass our own efforts of yesterday, 
that the greatest degree of excellence may rest with the last 
enterprise. 

It is a principle which is inherent in our nature, is presented 
to us in our daily duties, and is perceptible in every branch of 
industry, as well as in political, social, and other matters. To 
competition we are indebted in a great measure for our un- 
rivalled machinery, and many of the best laws for the govern- 
ment of our country. In commercial and other matters it may 
be considered one of the greatest blessings ever conferred upon 
humanity, by inciting us to friendly rivalry in surpassing our own 
efforts of yesterday. 

It has been remarked that this spirit of competition runs 
through all classes of society, for we find it influences the rag- 
gatherer in his bargains, and the tradesman in his dealings ; it 
actuates the merchant in his speculations, and calls forth the 
powers of the student, and the qualities of the statesman, It is 
the stimulant of invention, the harbinger of progress, the fruitful 
cause of adversity, the cause of poverty, and the foundation of 
riches. 

This was the passion that was developed in the north after the 
long strike of 1866, and we shall see whether it was successful. 

Continental manufacturers, as it has been shown, had gained 
a position which might well cause genera! regret in this country. 
They had been taking orders which had previously fallen into 
the hands of north of England firms. It was now necessary, 
therefore, to offer special inducements to consumers of iron, in 









































order to bring back their customers. It was consequently 
unanimously decided by the various firms in the district to fix 
the prices lower than the foreign manufacturers could supply the 
iron at, and orders soon arrived, and the mills, blast furnaces, 
forges, and other works were once again in operation. 

The north had to do its best to recover the lost position, and 
therefore every appliance was introduced which was an improve- 
ment upon existing ones. 

Various changes were effected in blast-furnace plant, and the 
average capacity of the blast-furnaces was now about 12,000 
cubic feet, and their production was at the rate of 320 tons per 
week. 

The consumption of material per furnace had decreased on the 
ton of pig-iron made, but the total quantity now used was larger, 
for not only had the furnace been increased in capacity, but the 
number of furnaces was larger. 

The quantity of pig-iron made in the district was 602,062 tons 
in 1859, against 1,156,953 tons in 1867, and the coke consumed 
was upwards of 1,500,000 tons per annum, and the quantity of 
coal was very considerably in excess. ‘To make this large quantity 
of pig-iron not less than 2,600,000 tons of ironstone were used, 
and 867,000 tons of limestone. 

Heating stoves were also further improved, and to this period 
many other improvements can be traced. 

Competition had aroused the iron-masters to a sense of their 
position, and they well knew that if they would survive they must 
strike out, and make a bold effort. In every part of the district 
the same feeling was experienced, and every one exhibited the 
same intense desire to overcome the difficulties of their position, 

Nor were they long in seeing results of their endeavours, The 
firm resolution they had made just after the long cessation of 
work, to use every legitimate means for the attainment of their 
object—to supplant the foreigner, and re-instate themselves in the 
English market—had been constantly in their minds, and had 
been as fully carried into practical operation, 

They had laid hold of every means, both natural and artificial, 
and now had the great satisfaction of witnessing the gradual but 
sure retirement of the continental firms. Their trade was now 
very considerably improved, and the enormous make of pig-iron, 
to which we have referred, was disposed of without great 
difficulty. 

But, perhaps the efforts of our iron-masters would have been 
attended with less success had not some difficulty arisen between 
the continental workmen and their employers, which had the 
effect of stopping work entirely in those parts. The difficulty 
was precisely the same as we had passed through. The em- 
ployers of labour had observed the efforts of the British manu- 
facturers to recover their trade, and at once saw that prompt 
action must be taken to prevent this, which was prejudicial to 
their best interests, and therefore proposed a reduction in the 
rates of wages paid to their workmen. ‘The workmen declined, 
and a strike ensued, and what followed has been already men- 
tioned—they lost their position in the markets of Great Britain. 

The great object our iron-masters had in view was fully 
realized, and they wished to profit by the experience they had 
acquired, 

They accordingly still more closely cemented themselves to- 
gether to watch the interests of the iron-trade, for which purpose 
associations were formed, and these were of great value. In 
addition to these they commenced a representative journal, en- 
titled “The Iron and Coal Trades Review,” which was a useful 
medium for the interchange of ideas and facts bearing directly 
upon the trades wherein they were engaged. 

It was also deemed expedient to devise some plan whereby all 
chance of so unfortunate an occurrence as a rupture between 
capital and labour might be removed, this having been one of 
the chief causes of the recent protracted distress in the district. 
To this period we may therefore trace the origin of the Board of 
Arbitration and Conciliation for the North of England Iron- 
trade. 

This system of settling disputes originated in Nottingham, we 
believe, and proceeded from the mind of Mr. Mundella, M.P. for 
that town. 

It had for a considerable time been adopted in the lace-trade 
of Nottingham, with excellent results, as a means of settling dis- 
putes in wages and other questions between the employers and 
their operatives; and, acting upon certain suggestions from 
eminent authorities, the principle was adopted in the north of 
England. 

The board consists of an equal number of employers and 
operatives, each being chosen by their own body. Thus the em- 
ployers are selected from the members of the Iron Manufac- 
turers’ Association, and the operatives from the delegates 
appointed by the workmen of the various works to represent their 
interests. ‘here are also a president and vice-president—the 
former being an employer, the other an operative ; and there are 
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two secretaries, one of whom represents the employers and the 
other the workmen. ‘These constitute the board, and their 
decision is binding. In the event, however, of a dispute, an in- 
dependent person may be called in to act as arbitrator, whose 
decision is final. 

In order to supply the funds necessary for the maintenance of 
this board, every operative is to contribute one penny per month, 
which is deducted trom his wages, and in proportion to the total 
amount thus subscribed, the employers contribute a similar 
amount. 

This met the approval of both classes, both had seen the evil 
effects of strikes and lock-outs, and, therefore, both were exceed- 
ingly anxious to prevent such occurring in the future. The har- 
mony between the two classes, which we maintained in a previous 
portion of this article as being essential to the success of both, 
was now established, and there was every prospect of a happier 
period than the one passed through. 

Everywhere could be found proofs of a revival of trade, and 
there were indications of a still greater prosperity looming in 
the distance. It was then the workmen believed the time had 
come when they were entitled to an advance. They, therefore, 
applied through their representatives, but their request was not 
approved, and consequently the services of Mr. Rupert Kettle, 
of Wolverhampton, a county-court judge, and a gentleman of 
considerable experience in disputes between similar classes, were 
secured to act as arbitrator, and having courteously complied, 
his decision was favourable to the workmen. 

The new system increased in favour, and was established. 
Its superiority to that system which had been previously adopted 
was vast, as by it there was no danger of our trade suffering. 

The years 1868 and 1869 were remarkable for the great 
activity which characterized the iron and mineral trades of the 
north of England. The production of pig-iron had further in- 
creased from 1,147,900 tons in 1867, to 1,233,418 tons in 1868, 
and 1,459,508 tons in 1869, whilst the consumption of material— 
that is ironstone, limestone, coal, and coke had proportionately 
increased. 

Within the district blast-furnaces were being erected on every 
hand, and the prices of pig-iron were satisfactory. Forges, 
foundries, and rolling-mills had been multiplied, and shipyards, 
bolt, nut, and rivet works, and other branches of trade, were 
prosperous, 

About this period new wire-works were also commenced, and 
these were a new industry in the district. 

The north of England continued to progress, and there was the 
greatest degree of confidence regarding the future. It was thus 
when 1870 was ushered in. 

The several branches of trade were very animated, and _ prices 
of every description of material and produce were most excellent. 
Just then, however, war between France and Prussia was de- 
clared, and this had the effect of depressing trade, so far as en- 
gagements with continental firms were concerned, and prices 
were subjected to a heavy fall. 

The orders on home account, nevertheless, were tolerably 
numerous, and the state of trade was sound, although there was 
not that buoyancy which had been exhibited prior to the out- 
break of hostilities between those two nations, which import a 
large quantity of north of England iron. 

‘The blast-furnaces erected in the previous year were now in 
active operation, and the production of pig-iron in 1870 was 
1,695,377 tons against 1,459,508 tons in the previous year, or an 
increase of 235,869 tons. 

The general aspect of affairs was not altogether satisfactory, 
but it was hoped prices would improve on the termination of the 
war. 

In the previous portion of this article it has been shown how 
possible it is for a district to rise to a high position in manufac- 
tures and mineral wealth, if it contain within itself those things 
which we maintain are essential to the success not only of par- 
ticular localities, but of nations. 

Cleveland had everything that was desirable ; therefore it pro- 
gressed, and had arrived at a period of great prosperity when the 
war of 1870 unsettled trade. Everywhere trade is subject to 
fluctuations, for if it were not, the interest now attached to it 
would be removed, and it would become common-place instead 
of calling forth our deepest thoughts and sharpest intellects. It 
is dependent, in a great measure, upon the relations between one 
foreign government with another, as well as between our own 
and those of other governments, and the least misunderstanding 
not unfrequently is the cause of restricting our exports and im- 
pairing our trade generally. Hence it is to the well-being of 
Great Britain that her governments maintain at all times the best 
relations with foreign powers, and endeavour, on every occasion, 
to remove any and every grievance, whether real or imaginary. 
We have referred to the state of trade at the commencement of 
1870, and have noticed the effect produced by the subsequent 
































war on the Continent, but would supplement our remarks by 
stating that the depression was not altogether owing to the war, 
but is traceable to the large and rapid increase of the quantity of 
pig-iron manufactured within the district, as will be observed 
from the statistics quoted in our last article.. The quantity within 
twelve months had been increased, by the blowing in of several 
new furnaces, to the extent of 235,869 tons, which, acting in con- 
junction with the other reason assigned, caused prices to decline. 
Still, a large business was being done. The total quantity of 
pig-iron exported in 1870 was 216,908 tons as compared with 
136,378 tons in 1867, so that in three years the increase in this 
alone was 80,530 tons. . 

The war was continued longer than was anticipated, which 
had the effect of causing dullness throughout the entire district, 
and prices by the close of the year had fallen to 46s. 6d. per ton 
for No. 3 pig-iron. 

At this price, and with a dull market, 1871 was commenced, 
and shortly afterwards the war was concluded. Prices shortly 
improved, and Cleveland was once again all activity. 

There were now 1,381 puddling furnaces in active operation, 
and the pig-iron produced was 1,884,239 tons from 131 furnaces, 
whilst the exports had increased from 216,908 tons in the pre- 
vious year, to 330,646 tons in 1871, and prices had advanced 
from 46s. 6d. per ton in January, to 65s. per ton in December. 
It was now evident that the dullness which had characterized the 
district since 1870, at the time of the outbreak of hostilities, was 
passed, and with such a prospect 1872 commenced. 

Having thus far reviewed the past, it may be desirable to con- 
sider the present of Cleveland. 

There is a powerful tendency prevailing in the minds of many 
persons to regard the past merely as adding to our historical 
knowledge, rather than to consider it in the light of a period from 
which we may gather a vast amount of information, which may 
be of value either in pointing out to us the dangers to be avoided 
or the prizes to be secured, either to show us the shoals of ad- 
versity or the tide of prosperity. The history of the past, in any 
case, and whatever may have been its leading features, is a great 
teacher to a tutored mind, 

Hence, with such a view of the subject before us, we may pos- 
sibly have given some facts which may prove of great value, not 
only in respect to the minerals and manufactures of Cleveland, 
but also to the trade of our county. 

The year just closed (1872) has been the most remarkable one 
in the history of the iron-trade, whether we consider it as regards 
the iron produced or the prices obtained. At the close of the 
year there were not fewer than 137 blast-furnaces erected, of 
which only seven were not in blast, and there were nearly twenty 
in course of construction. The total iron produced during the 
year was 1,968,972 tons, representing about 5,000,000 tons of 
ironstone which had been raised over the same period. There 
are also erected, and in operation, 2,018 puddling-furnaces, and 
nearly all the land in the Cleveland district, by the banks of the 
Tees, is built upon by iron-manufacturing firms, or others con- 
nected with the great industries of the North. 

This district is comparatively new, as we have shown ; but it 
is still in its infancy, and is destined to grow more in the future 
than in the past. 

Having given our readers some idea of the district and its in- 
dustrial resources, also the leading changes which have occurred 
in it since the period of its commencement, together with statis- 
tics showing its present importance, it may be of interest to 
notice the men who have taken a leading part in the promotion 
of its industries. 


H, W. F. BoLckow, Esq., M.P. FOR MIDDLESBOROUGH. 


Henry William Ferdinand Bolckow, the subject of this sketch, 
was born at Sulten, in Mecklenburg, Germany, in 1806. 

Born in comparative obscurity, and educated in the midst of 
a population possessing a degree of shrewdness and commercial 
activity very considerably above the average of our large trading 
centres, he had an opportunity of acquiring in early life two im- 
portant lessons, which were of value in moulding his character 
subsequently. He learned that he was in the outer circle of 
society, and that his personal efforts could alone bring him into a 
more prominent position. He also saw the principles which 
governed commerce in that country. 

In 1821, when only fifteen years of age, his parents placed 
him in a merchant’s office at Rostock. Here young Bolckow’s 
intellect was developed, and his powers of perception exercised. 
He had resolved to surmount the difficulties which threatened his 
further progress, and if knowledge were power, then he would 
obtain it. It was clear there was no royal road, and individual 
effort was his only hope of success. He accordingly made the 


best investment of his capital, which was his mind. He had re- 
solved to make a mark in the world. 
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After being only a few years in the office, his attainments were | | 
equal to many who had been twice the same period, and 
time added to the store of information thus acquired. But 
a mind of his powers was not satisfied without a greater | 
field to display the vast and varied attainments which now 
characterized young Bolckow. Hence at the suggestion of a 
companion residing in Newcastle-on-Tyne, he decided to visit 
that town, and in 1827, he commenced business operations in 
conjunction with his intimate friend and companion. 

He established a high reputation at Newcastle-on-Tyne, and | 

was known as a man who had a high regard for commercial | 
morality, and as possessing remarkable business qualifications. 
These won for him a position with the commercial community 
of the Tyneside capital, which was of service at a later period. 
Mr. Bolckow had now been in England thirteen years, and had 
gained an idea of the method in which our business transactions 
were conducted. Thus far his career had been prosperous. It 
is true there had been in his history a few drawbacks, but these 
were immensely over-balanced by successes. His position had 
enabled him to exercise the splendid abilities with which he was 
endowed, and now at the age of thirty-four, in the meridian of 
human life, he decided to go in search of a larger field for his 
labours. 

Middlesborough was selected as the centre of his operations. 

Hitherto it was almost unknown to geographers. It consisted 
of an irregularly built town of six or seven thousand inhabitants, 
and had recently been formed, owing to the development of the 
iron-trade in that locality. 

Mr. Bolckow was exceedingly fortunate in meeting with 
the late Mr. John Vaughan, a practical iron-maker, and the 
two entered into partnership in the iron-trade. Their capital 
was not large, therefore their operations were limited, and 
it required great prudence in the carrying out of their ar- 
rangements. The firm erected blast furnaces on a very small 
scale, in 1841, and commenced the manufacture of iron, The 
ironstone had to be conveyed a considerable distance, which 
necessarily increased the cost of production. Just, however, as 
the matter was claiming the serious attention of the new firm, 
Mr. Vaughan discovered the Cleveland ironstone. The two 
partners were delighted with the discovery, but they did not 
allow their feelings to overcome them. They had an object in 
view, and firmly united to perform it, the one undertaking the 
commercial management, and the other the practical part of the 
business. 

Of Mr. Bolckow’s financial schemes, it is difficult to conceive | 
of any so extraordinary, and yet at the same time so unobjection- 
able in their moral sense. They were based upon a principle of 
high integrity, and were honourable to all. His early training 
was showing itself, and was producing excellent results. 

The firm continued to prosper, and as each year passed addi- 
tions were made to their works. The iron produced was dis- 
posed of in the best markets, and Mr. Bolckow’s business 
sagacity will bear favourable comparison with that of anyone of 
a more recent date. The iron-trade was by this time being 
developed to a surprising extent, and although most of the firms 
were increasing their capital, few, if any, were doing this so 
rapidly as Messrs. Bolckow and Vaughan. It was their good 
fortune to prosper, so that in the course ofa short time they were 
enabled to multiply their works. Their policy appears to have 
been to make the most of their limited capital, to win the confi- 
dence of all with whom they came in contact, to increase their 
circle of friends, and whilst exercising patience, to be industrious 
and frugal in their expenditure. 

From the commencement of Mr. Bolckow’s career he laid 
down certain rules as being essential to success. For instance, 
he was certain that the co-operation of others was a desirable 
point, and, therefore, whenever opportunity allowed him, the pro- 
posal for establishing representative boards for workmen and | 
employers was introduced. This emanated from his own mind, 
and is an indication of the general foresight which characterized | | 
him. The principle was proposed by Mr. Bolckow long before | 


boards of arbitration were established in England. 

As an employer Mr. Bolckow was generally respected. Anx- 
ious at all times to promote the well-being of his workmen, he 
never lost an opportunity of doing good. He often expressed his 
regret at the improvident habits of his workmen, and endeavoured 
by every legitimate means to impress the desirability of a different 
course being pursued. Itis recorded that he had an intense desire 
to see every public-house closed inthe district, and frequently used | 
his efforts to prevent the sale of intoxicating liquors. Whatever 
may have been his expression on this subject, it is certain his 
habits were temperate, and he has ever taken a prominent part 
in the promotion of social, moral, and religious reforms, having 
for their object the advaneement of mankind. Tis, indeed, has 
been a noble life. It has not been marked by that servility which 
is too often visible even in the career of those who attain the 
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highest position in our country. It is not intended to set him 
forth as a model of perfection, for who, alas ! has reached that ? 
He is, however, an example of perfection in many points. 

His qualities were observed and appreciated by every class of 
the various communities with which he was now associated. 
The firm over which he presided had obtained a plausible repu- 
tation for its promptitude in the numerous commercial transac- 
tions it was called upon to discharge. Its career, although brief, 
had been sufficient to establish a trade connection of the highest 
order, and, whatever crisis was impending, it would be as safe 
as many others of longer standing, and whose capital was larger 
than theirs at the commencement, a few years previous. 

The iron-trade in the meantime was of the greatest importance. 
It had become the principal industry of the Cleveland district. 
Middlesborough, indeed, had been created by its development, 
whilst other towns in the same locality had multiplied their 
populations. The introduction to this article is, however, 
sufficient to prove how the iron-trade progressed, without 
any further reference to the subject. The originator of the 
wealth and prosperity which abounded on every hand was the 
now eminent firm of Messrs. Bolckow and Vaughan. ‘They 
were the persons who promoted the iron-trade, who benefited 
themselves and incurred blessings upon tens of thousands of 
others. They increased the riches of the rich, and fed the poor. 

The trade of the firm was rapidly increasing, mainly due to 
the demand which had arisen for Cleveland iron, but in a great 
measure owing to the uninterrupted attention which Mr. Bolckow 
had devoted to its interests for many years. 

A foreign trade of the most valuable kind was established, and 
the firm had the pleasure of witnessing the returns increasing 
annually. Their works were the largest in the Cleveland dis- 
trict, and the town of Middlesborough was extending. The iron- 
trade of the district continued to progress, and the town of Mid- 
dlesborough was of so great importance that it was incorporated 
in 1853. It did not take long for the people to decide who 
should be their first mayor, Mr. Bolckow being elected to this 
honourable position. His mayoralty was characterized by great 
success in the iron-trade, which resulted in an influx of popula- 
tion, and it therefore required abilities of no common order to 
do justice to the various cases brought under his notice. He 
was equal to the circumstances, and his decisions gave general 
satisfaction. 

But Mr. Bolckow and Mr. Vaughan had accomplished their 
expectations. ‘They had seen the town of Middlesborough rise 
from a population of a few thousands to nearly 40,000, and the 
production of ironstone from about 100,000 tons per annum to 
nearly 4,000,000 tons, and having laboured hard and successfully 
for about twenty-four years in the district, they decided to hand 
over their works to a limited liability company, and retire from 
active life. A company was, therefore, formed, with a capital of 
not less than £3,500,000, to purchase the property and business 
of the enterprising firm. The property consisted of mines, blast- 
furnaces, rolling-mills, steamers, and collieries. The company 
was formed with little difficulty, the public having perfect confi- 
dence in its soundness, and the results have since fully confirmed 
the anticipations of the shareholders. It is now, as then, the 
largest company of the kind in the north of England. Nor has 
Mr. Bolckow forgotten that there is pleasure in giving as well 
as receiving. He has freely received and has freely given. 

Anxious to improve the educational facilities of the town which 
he had founded, Mr. Bolckow erected schools at a cost of £7,000, 
for the accommodation of 1000 children. Nor is this the only 
act deserving our admiration. Every charitable institution in con- 
nection with the town has had its funds augmented by his liberal 
subscriptions. The greatest act of munificence, however, was 
the gift of a park to the people of the town wherein he had ac- 
quired his wealth. This cost upwards of £20,000 ; and, in thus 
granting so large a portion of his profits, it is an evidence that 
he was not unmindful of the masses who had contributed to his 
immense wealth. Neither was he ignorant of the wants of those 
around. The population of Middlesborough was increasing by 
three or four thousand annually, and, as the air was becoming 
more impure, it was very desirable that some place should be 
reserved for recreation and enjoyment. Mr. Bolckow knew the 
requirements of the town, and most liberally responded. The 
gift was so spontaneous, that it evoked the hearty manifestations 
of everyone associated with the great industrial centre, whilst 
others regarded it with the highest admiration. It was of so 
princely a character, that on the opening it was considered 
desirable to have the presence of royalty. His Royal Highness 
Prince Arthur, as representing Her Majesty the Queen, visited 
the town for this purpose in 1868,and was the guest of Mr. 
Bolckow at Marton Hall. It should be mentioned that this 
splendid residence was erected as its owner and occupant ad- 
vanced in position, and it was now honoured by royalty. Shortly 
after this visit, of which Mr. Bolckow received the assurances of 


Her Majesty that the visit of her son had given him much plea- 
sure, the town was about to be honoured by direct Parliamentary 
representation. There was no question concerning their repre- 
sentative. The people were unanimous in their opinion, and 
Mr. Bolckow was called upon to be the first member of parlia- 
ment for Middlesborough, which honourable position he has 
since held. 

Many years previously a bill for his naturalization had been 
obtained, so that he enjoyed the personal rights and immunities 
of a British subject. 

Of his parliamentary labours many excellent measures have 
been promoted by him; and although he does not shine as one 
of the ruling pléhets of our land, and has not been called to 
occupy a high position in the government of our country, he is, 
nevertheless, rendering good service in the subordinate position 
of an ordinary member of the British Parliament. Of him it 
may be said that he is an extraordinary man in an ordinary 
position in this respect. He has not governed a country, it is 
true, yet a province has called forth his administrative abilities. 
For many years Mr. Bolckow was at the head of a firm employ- 
ing not fewer than 10,000 hands, and paying more than 
£1,000,000 in wages alone annually, whilst he has raised a town 
from a population of 5,000 or 6,000 persons to 50,000 or 60,000, 
and a district from one of 20,000 or 30,000 to 250,000. This is a 
degree of success not attained by many, and whilst he may be 
justly proud of his position, we should be equally proud that we 
have one worthy of imitation. 

The Middlesborough of to-day contains an exchange of a 
superior description for the transaction of business connected 
with its chief industry—the iron-trade—it contains blocks of 
buildings set apart for offices, is the centre of the iron-works 
which for more than twelve miles surround it, and is destined to 
become of yet greater importance. Its institutions will bear 
favourable comparison with those of any other town, and _ these 
are some of the results of the life of Henry William Ferdinand 
Bolckow, first member of parliament for the town of Middles- 
borough. His laurels are green, and will ever remain so in the 
records of the great district with which he is connected. His 
life has been an example of perseverance, of commercial 
morality, and real benevolence, and having been blessed in his 
career he has blessed in return. Judged by the ordinary 
standards of human society, he is far above the average in these 
respects, whilst in many other matters he may take more than 
average rank, 

In politics he is a consistent Liberal, and having undertaken 
the arduous duties of representing so important a town as that 
with which he is associated by the closest ties, binding him to 
the people with a common bond of sympathy far stronger than 
iron, it is hoped his life may long be spared. 


RICHARD TREVITHICK.' 





LIFE of Trevithick must, under most circum- 
stances, provoke controversy and jealousy, because 
Trevithick as a Cornishman was closely connected 
with the Boulton and Watt struggle, and aided in 
thwarting the patent rights of the latter, and in 
25} after-life he established the high-pressure system 

in defiance of the prejudices and maledictions of Soho. Thus 
the prepossessions of the Scotch party and of the Birmingham 
disciples of Watt are easily raised against Trevithick. Nor is 
the Cornish champion likely to fare more kindly at the hands of 
the Northrons. ‘They claim the locomotive and the railway as 
the invention of George Stephenson, and, in order to maintain 
such claims before an ignorant public, they must put and keep 
the name of Trevithick out of sight. As if such great bodies 
of antagonists were not enough, there are all the questions 
about the inventors of the blast-pipe, the propeller, the iron 
ships, and all the wealth of inventions which the fertile mind of 
Trevithick created, or ardent admirers have endowed him with. 
In the case of the volumes before us unfavourable feeling is 
not likely to be abated by the character of the authorship. The 
narrator is the son of the great engineer, now an ardent admirer 
of him, and who has pushed every claim to its full extent. Mr. 
Francis Trevithick is in so far more likely to exasperate his 
opponents, because he is himself a thoroughly practical man, 
well versed in his subject, and quite competent, in that respect, 
to make the best of his case. He has, however, this disad- 














1 Life of Richard Trevithick, with an Account of his Inventions. By 
Francis Trevithick, C.E. London: E. & F. N. Spon. 1872. 2 vols. 
Svo. 
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vantage, that, like many others, he is a better engineer than a 
| writer, so that admirable matter is treated in a most nauseous 

manner, repeated twice or thrice over, brought in by the head 
and the tail, hashed up, and even served in bits. Mr. Trevithick 
has evidently a great idea of Napoleon’s leading figure of speech 
| —repetition. We have several times wished that some professed 











RESIDENCE OF TREVITHICK, SEN., IN 1760, AS IT APPEARED IN 187}. 


until popularized. It is, nevertheless, a practical book on many 
important departments of engineering, and is illustrated from 
original drawings, and from the reproduction of old machines. 

Besides this, even with all the tedium of oft-repeated mechani- 
cal details, or even less valuable trivialities, the life, inner and 
outer, of the man himself crops up, and we have biography and 
autobiography of one of the most remarkable characters of the 
nineteenth century, who has exercised a great influence on the 
material arrangements affecting the whole population of the 
globe, and thereby even extending to social organization. 
The railway, iron steamship, and agricultural machinery parti- 
cularly, owe their present development to Trevithick. These 
are claims which we ought to recognize to their full extent, for 
undoubtedly it was by his exertions these improvements were 
greatly advanced in their early practical development. 

At the same time we must not make the mistake too often 
entertained, that we owe these things so exclusively to Trevithick, 
or others to Watt, that without these men we should have got 
nothing. Such inventors are themselves the creatures of events. 
It was the progress of improvement which led up to the great deeds 
of Watt, it was Watt himself, who, as the precursor, and after- 
wards the antagonist of Trevithick, made, as it were, the position 
within which the latter laboured. Watt was opposed by Horn- 
blower, Woolf, Trevithick the grandfather, and Richard Trevi- 
thick, and as each was led to apply his mind to assist Watt to 
supersede and surpass his machines, so was the field narrowed 
and the way made easy for that remarkable application of the 
high-pressure system. If we had had no one of the name of 
Watt, we should still have had the man,—if no one of the name of 
Trevithick, yet some one to do his work, even if imperfectly. We 
may learn this even from the case of Trevithick while he was 
away in South America, leaving his locomotive to its fate ; the 
work did not stop. Blenkinsop and others were assiduous, and 
George Stephenson arising, so applied the model of Trevithick 
that at last he made himself master of the situation. 

When Trevithick came back he was allowed no tutorship of 
his own children, and the Liverpool and Manchester contest was 
decided while he was in the country, with what may be justly 
called his engines, and, as is alleged, with his own appliances, 
and yet without his personal intervention. It is such inci- 
dents and such considerations that give a real and living interest 
to the biography of Trevithick, which even so unskilled an author 
as his son cannot damp and extinguish. The name of Richard 
Trevithick is indissolubly connected with the history of progress 
in this country, and the study of its events is fertile in lessons. 





bookmaker had been employed, for, if he had not supplied 
deficiencies from available sources of reference, at all events he 
would have cut out at least a third of the book. 

In consequence of all these circumstances, the work has been 
far less favourably received than its subject deserves, and with 
the title to be a standard work it may remain long neglected 


eAMZ 


Above all arises, in most minds, the consideration, Why is it 
that we have heard so much more of Watt, who was not greater, 
why so much of the Stephensons, who were but poor in com- 
parison with this gifted master of invention? Why is it that most 
Englishmen know not the very name of Trevithick? We may 
suggest that the clannishness of Scotsmen had made the most 
of Watt, for Stephenson was a Northumbrian, while Trevithick 
belonged to a class quite as clannish as the Scotch,—he was a 
Cornishman and a local hero, so worshipped that his name is 
given to rocks and stones, and haunts engine-houses and mine- 
works with tales as popular as those of pixies and elfins. The 
solution must be sought in other directions, in questions of the 
personal conduct of the man, which a son even so candid as 
Mr. Francis Trevithick cannot’ deal with, and he has not at- 
tempted to conceal many of the defects of his father. 

We cannot but feel gratified that Trevithick has at length 
met with a biographer, for the Institution of Civil Engineers 
had fora quarter of a century vainly offered a premium for such 
an essay, but at each step we regret that Mr. Francis Trevithick 
had not contributed his materials and his knowledge to some 
other man, who might have felt less strongly admiration for his 
hero, and more intimately his responsibility to the public. We 
should then have had a work no less personal in its details, but 
more freely treated, and, above all, interesting directly to the 
body of readers for all those reflections which they naturally re- 
quire at the hands of an author. We are bound to show indul- 
gence to Mr. Francis Trevithick, for what may be regarded as a 
duty of national gratitude has been performed by his labour and 
at his cost, but we do feel that after all it has been at the expense 
of his father’s reputation, which, if it had been less tenderly dealt 
with in some particulars, would have been less exaggerated, 
and more generally established and accepted. The biography 
would also have been treated in its national aspects, instead of 
partaking so much, as it does now, of a local and provincial 
character. 

The following brief history of the railway locomotive and com- 
mon-road locomotive may serve to refresh the memory of our 
readers : 

“ Stuart, writing fifty years after the date of the Watt patent, 
clearly defined the difference, in principle and in practice, of the 
rival engineers. Trevithick increased the steam-pressure from 
one atmosphere, or 143 lbs. on the square inch, to 50 or 60 lbs., 
and by it impelled the piston with four times the force of a Watt 
low-pressure steam-vacuum engine. Hebert, who wrote thirteen 
years later, still illustrates the marked difference in the two men 

















<i 


















































92 THE PRACTICAL MAGAZINE. 








by pointing out that, in 1784, Watt "gave his views of a steam- 
carriage, and Murdoch tried his hand at one. Watt proposed a 
wooden boiler, a cylinder 7 inches in diameter, with a stroke of 
1 foot, and sun-and-planet wheels. It is not said that it was to 





| 
| 


carry condensing water, but such may reasonably be inferred. 
It;was to convey two persons, but on further consideration, Watt 
said: ‘I soon relinquished the idea of constructing an engine 
on this principle (high-pressure-steam principle), because of the 





Trevithick’s Common Road Passenger Locomotive, London, 1803 


danger of bursting, and also because no vacuum was formed to 
assist the descent of the piston.’ 

“ Trevithick’s high-pressure engine, which was worked by the 
force of steam 60 lbs. or more on the square inch, wholly dis- 
carded the vacuum; and certainly without ‘this radical change 
there could have been no locomotion. 

“ No original drawing remains of this first passenger-carrying 
locomotive engine, but from the description of those who saw it, 
there is little doubt of the general correctness of the drawing 
made by the writer. 

“ One of the gains from the Trevithick high-pressure engine 
was its portability and cheapness, when compared with the 
Newcomen or the Watt engine, neither of which could work 
without condensing water—which locomotive engines cannot 
procure. 

“ This engine had little or no resemblance to any steam-engine 
that had preceded it. No stone-foundations, air-pump, conden- 
ser, condensing water, beam, or parallel motion, all the improve- 
ments of fifty years thrown aside; and the great and costly 














The ‘‘ Sanspareil,” by Mr. Hackworth, 1829. 


boiler of his predecessors was replaced by one so small that it 
seemed merely a part of the engine, as a stand-point on which to 
fix the mechanism. 

“ The boiler was cylindrical, of cast-iron, in which the steam- 
cylinder was fixed; the tubular-boiler flues were of wrought-iron, 
and entirely within the boiler. 

“ The exhausted steam having done its work in the cylinder, at 
a pressure of 60 Ibs. to the inch, passed into the chimney as a 
steam-blast, causing an intensely hot fire, and in its passage 
heated the feed-water. 

“ The boiler-flues, together with the steam-cylinder, filled up a 
large portion of the interior of the boiler, reducing the weight of 
water carried to its lowest possible requirement, while a feed- 
pump, steam-gauge, safety-valve, and soft metal plug in the fire- 
tube, gave accurate supply of water, or escape of steam. 

“ The fecd-pole was constructed precisely like the plunger-poles 
he had fixed in the mine-shafts, and isunchanged tothe present day. 

“ Low-pressure boilers had no feed-pumps, being supplied by 
gravity of the water from a cistern above the boiler. 

















The ‘‘ Rocket,” by Robert Stephenson, 1829. 


“ The heating the feed-water by the waste steam was also an 
application originating with him. The steam-cylinder had its 
steam-pipe and bottom cast as a part of it. The inlet and outlet 
of steam was performed by one simple piece called Trevithick’s 
four-way cock. The piston-rod, cross-head, guide-rods, and 
connecting rods, were all of simple form. The boiler served as 
a framing for keeping the four wheels in their proper places, and 
also the cylinder and working parts. The two front or steering 
wheels were turned by a rod conveniently placed close to the 
engineman attending at the fire-door. 

“One result of these experiments was the immediate application 
for a patent, granted on the 24th March, 1802, to Richard Trevi- 
thick and Andrew Vivian, for steam-engines for propelling car- 
riages, &c., which may be read and studied by the young engineer 
with pleasure and profit even in ‘this’ age of greatly-improved 
steam mechanism.” 

Although the above look unlike the present engines, the 
Rocket and Sanspareil will show their relationship to the com- 
petitors in the Liverpool and Manchester contest. 





We will leave Trevithick himself to describe his steam thrash- 
ing engine of 1812. 
[Rough draft. ] 
“HALE FOUNDRY, February 13th, 1812. 
“To SIR CHRISTOPHER HAWKINS, Baronet. 

“* SIR,—I now send you, agreeable to your request, a plan and 
description of my patent steam-engine, which I lately erected on 
your farm for working a thrashing mill. The steam-engine is 
equal in power to four horses, having a cylinder of 9 inches in 
diameter. The cylinder, with a moderate heat in the boiler, 
makes 30 strokes in a minute, and as many revolutions of the 
fly-wheel, to every one of which the drum of the thrashing mill 
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a, cylindrical boiler with wrought-iron ends, having inside it a wrought 
iron tube bent as the letter U ; A, the fire-place, in one end of the tubs 
| fire-bars ; 2, fire-bridge ; - 


chimney—the fire-door is not 
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rods ; g, the tw > « rank te 3 two driving wheels; z, two steering wheels ; ¢, CAMBORNE, 1801. 
piston-rod ; «7, guides for the piston-rod cross-head 


(which is 3 feet in diameter) is turned 12 times. The boiler 
evaporates g gallons of water in an hour, and works 6 hours 
without being replenished. The engine requires very little atten- 
tion—a common labouring man easily regulates it. 

“ The expense of your engine of 4-horse power, compared with 
the expense of four horses, is as follows : 


. s a & at a> Oe oe 


Original cost of the steam-engine 








Building’materialand rope . . ....... 10 oO 
£90 0 
Interest on the above go/. at § per cent 4 10 
Wear and tear at 5 per cent. 4 10 
_—— 
| £9 0 
} - 
| Original cost of horse machinery for four horses. . . £60 0 
| Interest on the above at 5 percent. . . . .... 3 6 
Wearand tearatigpercent. . . 2... 64s 9 Oo 
£12 0 








“Two bushels or 164 lbs. of coal will do the work of four 
horses, costing 2s. 6:7. 

“ Four horses at §s. each, gives 20s. Cost of coal, 25. 6@. as 
compared with 20s. for horses. 


“TI remain, Sir, 


‘ 





‘Your obedient servant, 








“RICHARD TREVITHICK.” 












































The defects of Trevithick’s character, which marred his per- 
sonal success, were closely connected with its merits. ‘Thus, the 
constant following-up of novelties, which gave him, with some, 
the appearance of an impracticable projector, was a direct result 
of the remarkable fertility of his inventive power. He saw the 
whole development of any principle or any detail—he foretold its 
manifold applications. If he made a small engine, he could not, 
if he had a chance, pause until he had set it driving a phaeton, 
propelling a barge, moving a mill, ploughing a field, or driving a 
thrashing machine. His steam-labourer was a part of that rea- 
lizable vision in which he saw, as we now see them, iron ships 
moved by steam-power, masted and rigged with iron, fitted with 
iron water-tanks and water-ballast, the tackle worked by a donkey- 
engine, and the cargoes handled with a steam crane. Symington, 
Bell, and Fulton did not propose as much ; and we believe there 
is hardly anything proposed by Trevithick which has not been 
already put in execution, or which is not known to be practicable. 

A consciousness of those inventive powers with which he had 
been endowed, and by the exercise of which he was to enrich the 
world, led him often to look to future results rather than to present 
narrowness of resources and achievements. There was a native 
and princely generosity in his disposition, exhibited in many acts 
of disinterestedness and munificence ; but he often laid himself 
open to the charge of reckless treatment of the capital of his friends 
and patrons, and, above all, of the neglect of family obligations. 

Those who became his partners—rarely reaping any tangible 
fruits, but smarting under unexpected liabilities—regarded them- 
selves as benefactors for capital contributed in developing his 
projects, and were seldom ready for a further venture. His 
steadiest friend, Davies Gilbert, the philosopher, remained so, 





THE PRACTICAL 





MAGAZINE. 


because he never had a pecuniary transaction with him. Tre- 
vithick, nevertheless, paid more than he owed, and left few debts 
unpaid, 

It was the eagerness to follow up every avenue to achievement, 
which led him to engage in that Peruvian expedition, which was 
the real end of his public career, and which ended in bitter dis- 
appointment to himself, and in serious loss to his country, of 
which he might have regarded himself as the bounden servant. 
There was no call on a man like him to set up the steam-engine 
in the rarefied atmosphere of the Andean gorges, and to aim at 
restoring the produce of silver, which he brought within his grasp 
only to see irreparably disappear under the influence of events 
beyond his control. The man, who by this time had set the in- 
dustrial world in motion, was held in slavery in the inhospitable 
regions of Peru and Columbia, impressed into the engineering 
service of the Spanish authorities or escaping from them to co- 
operate in the adventures of Bolivar and Cochrane by sea and 
land. 

After making every excuse for the difficulties attendant on his 
escape, his delay in Central America in the search of mines and 
transit routes bore no immediate or ultimate compensation, and 
was so much time utterly lost to him in the pursuit of greater 
objects. He had, in truth, abandoned his mission, and when he 
returned it was not merely that he was penniless and without 
friends, but as we have intimated he was unknown in the world 
of his own inventions. The Stockton and Darlington Railway 
was in successful operation, and the Liverpool and Manchester 
line was under construction, the steamboat was plying on the 
rivers and seas of England and the United States, and every 
experimental machine of his was being put to industrial applica- 
tions. Trevithick, however, was nowhere.  Posterity might 
acknowledge his claims and merits, as we now begin to do, but 
in ten years a generation, not of men but of progress, had passed 
on, and he the leader was left behind. 

Many a man gets into this position, and does not understand 
why. He, like Trevithick, charges the public with ingratitude, and 
yet this is not the fair interpretation. It was Trevithick who 
had made himself liable by abandoning his part of that labour 
of progress, for which he had become responsible. If Trevithick, 
in 1830, took up any of the then standard works on the steam- 
engine, he found his own labours taking a prominent place, 
and that perhaps was the place he believed he really occupied. 
In mechanism particularly, but it is so in most branches of 
science, there isa progress and development with which standard 
works and hand-books cannot keep up. Trevithick’s locomo- 
tives were in the books, but George Stephenson, Braithwaite, 
Ericson, and Hackworth, were in the newspapers, and in the 
minds of what may be justly called the rising generation of 
students and pupils. ‘Those who were trained under Stephenson, 
naturally called Stephenson master, and he was to them the 
father and inventor of their studies. The present gratitude of 
the public was given to the living Stephenson and his brother 
workers, their past gratitude to the hero of the books, to them a 
dead man, Trevithick. The latter vainly endeavoured to make 
for himself a place, and only did so by opening a fresh career in 
the creation of new patents, for the development of which, time 
at his period of life was wanting. He complained that old 
friends, partners and associates turned a cold shoulder to him, 
but he forgot that it was he who had turned a cold shoulder on 
them. Cornwall had known him not for many years, except by 
strange tales and legends. From the iron-masters of South Wales, 
the machinists of Staffordshire and Northumberland, he had 
equally absented himself, and when he came to press an old 
claim on their attention, it was attendant on their setting aside 
those men who had been co-operating with them during the 
years of his own self-chosen exile. This, however, he no more 
saw than any of his co-mates, and he was regarded by himself 
and many others as a martyr in the cause of science. 

There is always a disposition to look tenderly on the errors ofa 
man of genius ; but this sympathy for the individual is no protection 
against the retributive consequence of his acts, although it is 
often a kind of protest against them. Moral laws will no more 
stand still for a man of great endowments than will physical 
laws, and it may be rather that in proportion to the superiority 
of these gifts is the more severe action on him by whom they 
have been ill bestowed. In the case of Trevithick we have to 
admire the results of a mental activity which the rather bore the 
impress of inspiration, because his schooling had been so scanty, 
and yet he showed, in after life, a full capacity for appreciating 
and applying the highest teachings of science. No poet, painter, 
or musician has surpassed Trevithick in the extent and rapidity 
of his compositions. 

On the other side, whether we regard the great engineer at 
home or in society, we cannot but witness mournful results. 
When in England, he showed small care for a devoted wife and 
family, and for years he was absent from them in the new world, 





























PENPONDS, TREVITHICK’S RESIDENCE IN CHILDHOOD. 
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without contributing to their wants. Reaching at a compara- 
tively early period a leading position among the mechanical 
engineers of his native county, and enjoying a recognized repu- 
tation in other districts, he spent his closing years almost in exile 
| in the south, and was buried in an obscure country town, without 
a line to record his name. 

These conditions were entirely the result of his own proceed- 

ings, not of positive vice, but of a careless view of life, and an 
insufficient sense of his responsibility to society. It would have 
mattered little if a country mechanic had ended his life in poor 
| circumstances in some remote village, for little would be ex- 
| pected from him. ‘Those who make larger claims on society 
| must, however, fulfil duties. 
It is further noteworthy, that in what such a man would 
value in posthumous reputation the same tardiness of com- 
pensation is to be recognized. Watt has many a memorial. 
| Stephenson actually has a statue in Euston Square, near the 
| very spot where Trevithick ran an experimental engine. Little 
by little Trevithick has got a memoir, a bust, a medal, a portrait 
in the Patent Museum, and now this record of his labours, which 
is before us. When we come to think of the compass of time, we 
find that the newspapers of to-day relate the death of Richard 
Trevithick, his eldest son, at the age of seventy-one ; that we 
have, nearly three-quarters of a century from the time when Tre- 
vithick was at work on the high-pressure engine, the locomotive 
and the road-engine now so well known, and he as yet is not 
known, not only in the popular world, but in the world of en- 
gineers trained in the standard books and knowledge of their 
profession. ‘Trevithick himself died little more than a generation 
ago, and was practically known to every engineer of that day. 
Rastrick, in early times, was employed for many years in manu- 
facturing Trevithick’s agricultural and other engines, the elder 
Brunel knew him as his predecessor in a Thames Tunnel ; 
George Stephenson was acquainted with the locomotive near 
Killingworth, Robert Stephenson had the singular chance of 
giving relief in money to Trevithick in New Granada; Maudsley, 
and every manufacturer in England, had made engines for him 
on his model ; Watt and his people were familiar enough with 
the name of a man whom they denounced as the author of dan- 
gerous and murderous engines. Incredible as it may now 
appear, such was the orthodox faith of less than half a century 
ago, with respect to the application of high-pressure steam, 
Nitro-glycerine excites less terror now. 

In considering the course of events, we may observe that ‘Tre- 
vithick, as well as his father, was one of those engaged in what 
was regarded by Cornishmen as the patriotic design of preventing 
the foreigners, Boulton and Watt, from taking away Cornish 
money, that is, in fact, nefariously combining to rob Boulton and 
| Watt of the benefits, under agreement, of the money saved by 

their inventions. In the end Trevithick himself did not share in 
the fruits of his own inventions. 

One of the most astounding things, illustrating what we have 
termed the short generations which constitute the epoch of pro- 
gress, is that such a man as Trevithick should be as completely 
abolished as a lost Pleiad,and that he should be displaced as the 
inventor of the locomotive in the face of the world by George 

| Stephenson, when the whole body of leaders of the engineering 
world knew the falsity of the assertion, which passed into cur- 
rency almost without a protest, and was accepted as an admitted 
article of faith by younger men. It may be questioned whether 
even lately, any stray survivor of the old school would have been 
allowed to deny the popular creed, unquestioned as to his know- 
ledge or his sanity. 

In the course of time, history will do justice to Trevithick and 
Stephenson, but it may be questioned whether equivalent justice 
has not been in due season administered to both by the public 
voice. ‘Trevithick has undergone a sentence of well-merited se- 
clusion for his own abandonment of duty. Stephenson has been 
rewarded for the discharge of that duty to the best of his 
capacity. In the fulness of time, Stephenson will be denuded of 
| the title of inventor of the locomotive, which he allowed to be 
|  illegitimately applied to himself, and he will reach his true level. 
|  Trevithick’s recognition will, however, be so far posthumous that 
| it will hardly find him a tomb, and may perhaps never be en- 
|  joyed by his children. 

There is more than one case of this kind, and many a man 
may take it to heart, and carefully study the influences of moral 
compensation. So far as he does true work, he will get his re- 
ward, but yet it may be meted out to him not in his own bushel 
measure, not at his own asking, but after hope so deferred that 
there is no savour in it, honours which benefit not the living, en- 
joyments which are those of future admirers and not those of the 
original claimant. It will be exactly in proportion to the truth- 
fulness of his work that his share in the choicest fruits will be 
awarded, but the least swerving from the path to one side or the 


‘ other will be attended with a corresponding abatement. 











| Such to our minds constitutes one part of the interest of a 

work like that before us. It is dull often from the nature of 
the subject, tedious more often from the treatment, but all these 
details of iron and brass, all these references to material forms 
only bring us back to the world of morals. If Trevithick could 
have found some other world than this where he could have in- 

| vented for ever, he might have gone on to the last, sending out 

| puffing devils to scour the ways, steam-barges to parade the 
canals and rivers, cultivators to drive out the plough, scooping out 
sands and shoals by dredgers, and covering the ocean with more 
steam-ships than even now run, and with still smaller crews to 
set the operating mechanism in motion. It so happens, how- 
ever, the world is of flesh and blood; there are bakers and 
butchers, tradesmen and capitalists, people who lend their 
money or their goods and require to be paid, and the greatest 
genius in the world, whether he invents machines or composes 
epics, must first regard the common laws of society. Trevithick 
was no dishonest man, no outlaw preying on the world, but 
while he attempted very much, he was careless of accomplish- 
ment, andhe paid the heavy penalties we have described—penalties 
far beyond his contemplation, and penalties which he never 
acknowledged he deserved. 

It is one tribute to him and his qualities, that a son should 
have taken charge of the duty of recording his actions and his 
inventions, and we may recall what we said in the beginning 
that Mr, Francis Trevithick has particular professional qualifica- 
tions for the task. We doubt if any such life of an engineer has 
yet been published, for if other works are more readable, they 
display less industry in preserving and restoring the obscure 
records of a life rich in labour, wherein we see the origin and 
growth of many of the most important mechanical appliances of 
the present age, which have contributed so much to the wealth of 
this country, and so much more to the advancement of the world. 

In discussing the subject of Trevithick, although we have 
naturally treated of his relations with his native country, we 
must record that a debt of gratitude is owing to him from South 
America, and is still unpaid. Half a century ago, the Viceroy 
of Peru voted to him a statue of silver, for restoring the mineral 
prosperity of the Alpine regions, up the rude paths of which he 
managed to transport the steam-engine, and it is by steam- 
engines on his principles that those remarkable railways are 
worked, which now make accessible what may almost be called 
the airless regions of the Andes, in which the common steam- 
engine will not work and wherein the European can scarcely 
breathe. 


A SUCCESSFUL CIGAR-ROLLING MACHINE: 





Z\LTHERTO, machines for rolling cigars (of tobacco 
;)) leaf), in a manner that would pay, have been 
among the things to be wished for, but not to be 
attained. Most recently the machines of Julius 
de Bary, of Offenbach, and Reiniger, of Stuttgart, 
seemed to justify the hope that the difficult task 
had been accomplished, but by degrees were found to be unser- 
viceable, especially de Bary’s, which is too complicated, whilst 
Reiniger’s is still used to some extent in some places—Leipsic for 
instance. The want of a machine for making cigars is all the 
more felt at the present time, when workmen often make demands 
it is impossible to accede to. It is, therefore, the more satisfactory 
to learn that M. Max Friedrich, proprietor of engineering works 
at Plogwitz, near Leipsic, seems to have succeeded, not only in 
constructing a simple and serviceable machine, but also in intro- 
ducing it into cigar manufactories. Ten of these machines are said 
to be at work, set in motion by a steam-engine, in the “ Saxon 
tobacco-manufactory,” at Frankenberg (Saxon Erzgebirge) ; 
others at Hagedorn, and Miiller’s at Lobenstein, Schmidt's at 
Attenburg, at Deter Brothers’, at Ohlau (Silesia), etc. 

The writer, a short time ago, saw a sample of this cigar-mak- 
ing machine at work at Plogwitz ; its simplicity is beyond praise, 
and the cigars have all the properties of a well-made article. 
The principal movements of the machine, occupying very little 
room, being only about one meter long, consist in the bringing 
forward of the tobacco for filling, the cutting off of the requisite 
quantity, and the rolling of the tobacco on an endless belt, the 
covering leaf being supplied by hand. The rolls are made in so 
ingenious, yet simple a manner, that the mechanical con- 
trivances, such as eccentric, lever, etc., appear almost as if 
endowed with understanding. The machine may be turned by 
hand by a stout lad, or a belt, and three girls may, in a working 
day of ten hours, make from 4,000 to 5,000 rolls. The selling- 
price of the machine is 300 thalers. 





! From Dingler’s Polvtechnisches Fournal. No. 2. 


Oct. 1872. 
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NOTES UPON FARM MANURE-PITS, SHEDS, 
AND TANKS. 


ARM-YARD dung as manure presents to the 
agriculturist a means of both chemically and 
mechanically influencing the fertile nature of the 
soil, and adding largely to the increase of the pro- 
ducts drawn from it in the shape of crops, which 
excel any other natural substance, or combination 
of substances, at the command of the farmer ; including, as it 
does, all the constituents of our farm plants. It is not strange, 
therefore, that no subject has been so much discussed in the 
range of agricultural literature as this, nor about which so much 
has been definitely learned as regards its nature and constituents, | 
and the best mode of practically applying it to the soil. Yet, 
notwithstanding this, it may safely be said that, in practice, there 
is no department of practical farming so much neglected, and 
none in which wasteful processes are so frequently carried out, 
in the storing up and preservation of what is afforded by our 
farm stock. 

To what cause or causes this is to be chiefly attributed, we are 
not now concerned to know ; but it may be permitted us here to 
say that one reason why this wide-spread indifference exists, is 
that those to whom the planning and erection of our farm build- 
ings are often entrusted, have not, as a rule, been careful to give 
prominence to structural arrangements by which manure could 
be best kept in accordance with correct principles, as indicated 
either by the researches of agricultural chemists, or the field 
practice of able farmers. It will be well very briefly here to point 
out what these principles are. Farm-yard manure, or “dung” 
as it is usually termed, is composed of the excrements, solid and 
liquid, of the animals fed in the farmery, together making up 
what may be called a natural manure, one of the characteristics 
of which is its large bulk. It has been called a “ universal 
manure,” inasmuch as it contains all the fertilizing constituents 
which our farm crops require. All the inorganic or incombus- 
tible substances found in the ash of our agricultural plants are | 
present in the ash of farmyard manure. Of the organic or com- 
bustible substances valuable as fertilizers found in dung, some 
are readily soluble in water, and contain a large proportion of 
nitrogen, which yields ammonia; while some are insoluble in 
water, and contain only a small proportion of nitrogen, which 
gives rise to the formation of acid compounds. But, in addition 
to the influence which, through these substances, farm-yard 
manure chemically exerts upon the oil to which it is applied, it 
is found to act also very beneficially in a mechanical way, and 
this more specially and usefully in heavy clay soils, in opening 
them up and admitting the atmospheric influences to act upon 
them. The marked feature, however, of farm-yard manure is 
the small proportion which its fertilizing substances, or those 
which act chemically upon the soil, bear to those which act 
mechanically, and which last are in themselves of no or of little 
fertilizing value, save in the above-named mechanical way. 
Thus, in a ton of manure in a well rotted or short condition, 
there are of fertilizing substances only forty-eight pounds, while 
there is of water no less a weight than fifteen hundredweight, 
nine and a quarter pounds; and of other materials of very 
inferior fertilizing value, equal to four hundredweight, one quar- 
ter and twenty-seven pounds. 

From the very fact that it contains so little of high fertilizing 
value as here shown, the importance will be obvious enough of 
any plan for managing manure by which the most can be made 
of it; some look upon the whole bulk of their manure as fer- 
tilizing, whereas, as we have shown, the reverse is the case. 
Further, the largest proportion of fertilizing substances contained 
in the manure, small as their proportion is, are present in it, in a 
soluble, or readily soluble condition, so that when exposed to 
atmospheric influences, as rain, &c. they undergo changes which 
tend very materially to reduce the value of the manure as a fer- 
tilizer. In its fresh state manure contains a comparatively small 
per-centage of ammonia, the nitrogen existing chiefly in one form 
of insoluble nitrogenous substances ; but as the age of the manure 
increases and decomposition sets in, the amount of ammonia in- 
creases, and a large per-centage of the organic matter of the 
manure becomes soluble. By exposing them to rain and dry 
weather alternately, a thorough disorganization of the constituents 
takes place, breaking up the equilibrium which keeps them 
together, allowing them to escape either into the atmosphere, 
or to be carried away by the drainage of the heap, when 
that heap is kept, as it too often is, lying on the surface“of the 
ground. The decomposition of ammonia arising from this condi- | 
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tion of matters, is however not the chief cause of the loss of fer- 
tilizing value which the dung sustains ; the principal loss arising 
from the washing out of the soluble fertilizing matter by the rain. 
Hence the absurdity of the method of keeping manure—which we 
may say is general in some districts—heaped up in some corner 
of the farm-yard, at a road side, or at the edge of a field exposed 
to the rain, wind, and sunshine, and placed on such a bottom 
that the soluble matters either soak into the soil or are allowed to 
run away to the nearest ditch or drain. 

As the plants to which manure is to be applied can only take 
their fertilizing constituents in a soluble form, the great point to 
aim at is to have the manure kept in such a way that none of the 
soluble portions be wasted out of it, and allowed to soak into the 
ground or pass away to drains or ditches. 

The simplest way to secure this is to have an open manure 
pit, but of which the sides and bottom are made water-tight, or 
as nearly so as practicable. This may be done in several ways, 
either by puddling the bottom with clay, lining it with bricks on 
edge, set in cement, or asphalted or concreted. We have used 
concrete with great success, and prefer it to all other materials 
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for lining tanks or pits for this purpose. We shall in a succeeding 
paragraph describe the way in which we use this material. The 
pit may either be made by excavating the soil to the depth of 
three feet below the ground level, as at a, fig. 1; or formed by 
building a low wall of brick or stone above the ground level, of 











Fig. 2. 


three feet in height, and puddling under and around it, as at 4, 
in fig. 2. In this case an entrance should be made at an end 
or side, whichever is most convenient, so as to admit of the 
dung being wheeled into or taken from the interior of the space. 
As a medium between these two modes, another method is to 











Fig. 3. 


make the pit half in and half out of the ground, as at ¢, fig. 3. 
In all these diagrams, the dotted parts indicate the puddle, the 
asphalt or the concrete used to line the interior, and the letters 
The bottom of the pit should not be level 
throughout, but be inclined in the direction of its length, so 
that the drainings from the manure will pass to the deepest part, 
from which it can be lifted up at intervals and thrown over the 
surface of the manure in the pit, or be taken away in a liquid 
manure cart. To get easily at this liquid a portion of the solid 
manure can be removed from the lower end. 

But by far the best arrangement of an ofex pit is that used 
frequently abroad. The floor of the pit slopes from all sides 
towards the centre, where a grated entrance to a tank is made, 
into which the liquid from the dung flows, and in addition 
the drainage from the cattle-stalls, horse-stalls, and piggeries. 
The tank is provided with a small cistern or settling tank, and 
into which the solid matter in the liquid settles, and which is 








Fig. 4- 


removed from time to time. The liquid manure tank, instead 
of being placed in the centre of the dung-pit above, is often 
placed at one end, the floor sloping towards the tank, as at a 
in fig. 4. A , 

We have named the loss sustained by exposing manure to 
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rain, but it remains to be noticed that the sun, acting upon the 
mass, exercises——at least is said by authorities to exercise—a 
more prejudicial effect upon manure than even exposure to wind 
and rain. In view of this, as well as the shelter it affords from 
the latter influence, the most modern and approved method of 
managing farm-yard manure, is to place it in a pit, covering 
the same with a roof, but with open sides and end. The value 
of manure kept under cover in this way is proved beyond a doubt 
to be much higher than those exposed to atmospheric influences. 
One authority of high standing puts the value of covered manure 
at fully one-third higher than that made in open yards or 
pits. It is to continental authorities that we owe the idea of 
covered dung-pits. Another point in favour of covered dung is 


the saving effected in working it; for it is so rich and free from 
what is known as “ weak outsides,” that all necessity is obviated 
for carting the manure to the field or outside, and working it up 
in the heap, as is the ordinary practice of manure management. 
An objection has been offered to manure made in the covered 
dung-pit, to the effect that it is apt to become dry and mouldy ; 
it is found, however, in practice that the fertilizing salts are re- 
tained in the manure made under cover, and that these tend 
to keep it moist. But this objection if it be not from this course 
met and overcome, can be most certainly overcome by having in 
the dung-pit a liquid manure tank attached, from which the 
liquid can from time to time be pumped and thrown over the 
dung in the pit above. 
































In fig. 5 we give a longitudinal section, and in fig. 6 a trans- 
verse section of a covered dung-pit, as used on the continent—a 
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is the liquid manure tank ; 6c, the covered dung-pit ; @ ¢, the 
posts supporting the roof. The gates are at the sides in the 
centre; the sills of the gates are at the ground level. In some 
rare cases it may be more convenient to have the gates at 
the end, and in others gates at both sides are used. The 


dimensions of the pit will be proportionate to the number of 


stock kept, upon which point we shall give a note hereafter. 
In making the dung-pit, the soil is dug out to a depth of from 
three to four feet, according to circumstances; and the whole 
excavation lined with brick, well puddled with clay as a founda- 
tion, or concreted, which will be the best material to use. The 
brick wall is carried up to a height of three or four feet from 
the ground; the wooden posts to support the roof are let into 
the wall, or may be let into a wooden sill placed on the top 
of the wall. The settling tank is at one side, and outside 
of the dung-pit; or the wall of the dung-pit may form one 
side of the settling tank, the dimensions of which may be three 
feet deep by four feet long and three broad. The liquid manure 
from the cattle-stalls, &c., is led into this tank by a three-inch 
drain tube, which enters the settling tank some five or six inches 
from the upper edge. At same height another drain tube leads 
off the pure liquid to the main tank. ‘The solid refuse settles in 
the settling tank, from which it is from time to time removed. 
The mode of withdrawing the liquid from the main tank is as 
follows :—With the bottom of the main tank a large nine-inch drain 
tube is connected, and this is passed along horizontally till it 
reaches a point outside the dung-pit wall to any point desirable ; 











it is then curved, and continued vertically up till it reaches the 
level of the ground, where it is covered with a stone cop, in the 
centre of which is a circular aperture to admit the barrel of 
the liquid manure pump, the tube of which descends nearly to 
the bottom of the vertical part of the drain tube. The liquid 
manure pump is fixed on a platform raised a height above the 
ground to admit of a cart being brought up to it at the proper 
level, so that the manure can be pumped at once into the liquid 
manure cart. The drainage from the manure in the dung-pit 
passes into the liquid manure tank by the iron grating fixed into 
the man-hole door of the tank, and which is placed in the 
centre of the arch of same. ‘To facilitate the drainage the floor 
of the pit slopes on all sides. The roof of the shed is supported 
by uprights. 

The excavation for the tank should be made of such dimen- 
sions as to admit of the easy setting of the bricks and the pud- 
dled clay behind the bricks. The bottom arch or invert of the 
tank should be laid upon a puddled clay bed of twelve inches 
thick ; in a close, retentive clay soil, this will of course be dis- 
pensed with. The clay, both under the invert and behind the 
bricks, should be laid in thin layers, not in thick masses, each layer 
to be well rammed down before the next layer be added. In pud- 
dling behind the bricks of the vertical walls of the tank, care 
must be taken to bring the puddle well up to the bricks. The 
bricks forming the invert, or bottom arch of the tank, to be care- 
fully bedded in the puddle, and the joints made in hydraulic 
cement. The walls of the tank should be carried up in courses 
not exceeding three bricks in height, and the back of each course 
puddled carefully with clay, as above described. The connection 
of lower end of pump-pipe should be carefully made and well 
cemented all round the opening with hydraulic cement. The floor 
of manure-pit to be made of concrete, composed of three parts 
crushed brick or clean sharp river-sand to one of Portland cement. 
The concrete is to be laid two inches thick, upon a bottoming of 
road material of size sufficient to pass through a two-inch ring ; 
the depth of bottoming to be four inches. 

It is not easy to give definite rules to proportion the dimen- 
sions of manure-pit and tank, but the following statement will be 
of use in deciding upon these. A cubic yard of farmyard manure 
from the cattle-boxes weighs one ton; if made in the open yard 
or in cattle-stalls, fifteen hundred weight. When taken fresh or 
long, 7. é. with the straw new or nearly so, the manure weighs 
considerably more than when half-rotten, the loss of weight being 
estimated at one fifth. When the manure is thoroughly decom- 
posed or “short” the loss of weight is one half. The weight 
of cattle excreta varies very much, one authority gives the weight 
of solid and liquid voided daily by an ox of average size at fifty- 
five pounds, twenty-five pounds of litter being used. Taking the 
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depth of a liquid manure-tank at ten feet inside measurement— 
a greater depth is not easily made—this depth of tank requiring 
an excavation of twelve feet, and the diameter six feet ten inches, 
the contents are 2,269 gallons, 6% gallons to the cubic foot. A 
diameter of nine feet gives with the same depth, 4,538 gallons ; 
a diameter of eleven feet, ten inches, 6,507 gallons; and thirteen 
feet, eight inches, 9,076 gallons. 


UNITED STATES’ COTTON MANUFACTURE. 
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HE Census Returns supply the means of comparing 

the cotton manufactures of the United States in 
the Census years 1860 and 1870. ‘There is a de- 
cline of above 12 per cent. in the number of esta- 
blishments—viz., from 1,091 in 1860 to 956 in 
1870. This appears to be owing to the greater con- 
centration of the industry in large establishments, and to the 
circumstance that in the time of the civil war many cotton 
factories were transformed into woollen mills. That it has no 
other significance is inferred from the fact that the number of 
looms increased from 126,313 to 157,310, or above 24 per cent.; 
and the number of spindles in 1870—viz., 3,694,477 frame 
spindles and 3,437,938 spindles, shows a still larger increase. 
The capital employed in 1870—-viz., $140,706,291, shows a larger 
increase than either of the preceding items ; but this is attributed 
to the increased value of land, buildings, and machinery, for in 
the reduced number of establishments a greater number of looms 
and spindles could be employed with a smaller expense. The 
increase in the amount of wages paid is largest of all—viz., 
from $23,938.236 to $39,044,132, an amount which must have 
proved a_ serious embarrassment in the development of this 
branch of manufactures. The statistics of the materials used 
are remarkable. The raw cotton used fell off from 422,704,975 lbs. 
in 1860 to 398,302,257 lbs. in 1870, or about 6 per cent.; and yet 
the value thereof in 1870—viz., $111,736,936, was 95 per cent. 
greater than the value in 1860, ‘The manufacturers paid for 
labour and raw materials, $81,223,770 in 1860, and $150,781,068 
in 1870, an increase of 85 per cent. Official records indicate 
that the prices of cotton goods in the New York market show an 
increase of 70 per cent. in standard sheetings, and above 30 per 
cent. in printing cloths, the net increase being a little more than 
50 per cent., against this increase of 85 per cent. in the cost of 
labour and raw material. Yet the manufacture of cotton goods 
has increased and prospered through improved skill and better 
economy, and the concentration of capital. In regard to 
the quantity of goods produced no satisfactory comparison 
can be stated owing to the paucity of details for 1860, It is, 
shown, however, that the value of the goods produced in 1870 
was $177,489,739, being 53 per cent. greater than in 1860. The 
“New York Bulletin” gives the products in 1870, stated in Ibs. 
67,005,978 ; ditto, stated in yards, 1,146,607,262 ; ditto stated in 
pieces, 3,262,952; ditto, stated in dozens, 11,560,241, figures 
which “show that from a smaller quantity of raw material a 
greater quantity of goods was produced, a fact which of course is 
to be attributed to the average lighter weight of the fabrics pro- 
duced.” Of the 956 cotton manufactories in the United States, 
1gt were in Massachusetts, 139 in Rhode Island, 138 in Penn- 
sylvania, 11 in Connecticut, and 81 in New York ; aggregating 
667, or more than two-thirds of the whole. The “ Bulletin” says : 
—*Some curious facts are developed respecting labour and 
capital. In 1870, 135,369 hands were employed, or 13,341 more 
than in 1860, to manufacture into goods 24,400,000 lbs. less cotton 
than in 1860, To manipulate this reduced quantity of raw 
material, $41,200,000 more capital was required than in 1860. 
The increase in the amount of capital employed was 43 per cent., 
and in the number of hands 11 per cent. ‘The average annual 
wages were in 1870, $288 fer capita, and in 1860, $196, showing 
an increase of $92 per head per annum, or 47 per cent. The 
aggregate amount of wages paid is 63 per cent. higher than in 
1860 ; while the increase in the value of the product is 53 per 
cent. ; which leads to the very important conclusion that labour 
now takes a much larger proportion of the value of the product 
than in 1860. Or, to put the matter in another form, in 1870, 
the value of the product per head of operatives was $1,311, and 
in 1860 S948, showing an increase of value in the fer capita pro- 
duction of $363, or 384 per cent. ; and yet with this gain of 384 
per cent. in the value of the product of each hand, the average 
hand gets 47 per cent. more wages, which is but another way of 
arriving at the conclusion above expressed. These figures are 
full of suggestions not very flattering to the condition of the 
cotton industry, as compared with that existing before the war. 
We commend the statistics to our manufacturers, who will 
readily comprehend their import.” 











THE MANUFACTURE OF RIVETS. 





ITH the increasing use of large compound struc- 
tures must proceed, favz fassu, the construction 
of those minor adjuncts which, while of little im- 
portance in themselves, constitute essential com- 
ponents of the whole combination. Without iron 
» Straps, nails, bolts, screws, and other constructive 
accessories, no timber buildings could be put together ; and the 
same statement holds true, with greater force, for iron girders, 
boilers, and those particular examples of skill and perseverance 
which mark the modern engineering epoch. 











To a considerable 
extent, bolts are employed in the putting together of large masses 
of ironwork, but the quantity consumed bears no proportion to 
that of rivets. It may be stated that the framework or carcass 
of all large iron girders, boilers, caissons, and similar specimens 
of ironwork, is composed of plates or bars, riveted, and not 
bolted, together. In France alone, it is estimated, that be- 
tween six and seven hundred millions of pounds of iron are 
annually consumed in the manufacture of rivets, and that 
one English house can turn out, in twenty-four hours, a number 
of rivets weighing in the aggregate twenty-five tons. It is now 
some years since the manufacture of rivets by machinery has 
superseded the old manual processes, and various machines have 
been invented and used for the purpose. ‘The main object of 
substituting machinery for manual processes is to produce a 
greater result in a given time, and at a less cost. Frequently, the 
really more important consideration, of the quality of the article 
produced, is altogether lost sight of, in the desire to increase the 
quantity. Whatever may be the quantity of rivets turned out by 
a machine, it cannot be said to do its duty properly and efficiently, 
if the quality is not up to the correct standard. Whether the best 
machine ever invented for manufacturing rivets, can make them 
of an equally good quality as those made by hand, is a question 
into which we shall not enter at present. It will be sufficient if 
the machine can turn them out of a certain quality, which is re- 
cognized to be sufficiently good for the purpose they are intended 
for. ‘There are two points to be attended to with respect to the 
quality of the manufactured article. In the first place the quality 
of the material may be radically bad ; and, in the second, al- 
though good in itself, the article, when turned out, may not be 
equally good. It is quite possible for bad workmanship to spoil 
the best material ever put in hands. In the manufacture of 
rivets, three different descriptions of material are employed, in- 
cluding two kinds of iron and one of steel. When the rivets are 
liable to be subjected to a strain of tension, the iron of a fibrous 
character is the best to adopt; but when the strain is one of 
compression, the granulated iron is preferable. For boilers, 
especially those of high pressure, the latter description is the best 
to employ. Steel plates are sometimes used in boiler-making, 
and in those instances steel rivets of a proportionate strength 
should be also employed. ‘These latter require the riveting to 
be very well done, and the hammering to be prolonged, until the 
temperature of the rivet is very much reduced. 

The rod, or rather wire, used in the manufacture of rivets of 
small diameter—that is, for those in which that dimension does 
not exceed 0°273 of an inch—is delivered at the manufacturer's 
in circular coils. It is not uniform in diameter, and the first step 
in the operations is to make it so, by passing it through a wire 
gauge. The wire to be gauged is mounted on a reel, and drawn 
through the gauge by another reel, the unwinding of it on the 
former, corresponding with the winding of it on the latter. The 
apparatus represented in figs. 1 and 2, is that invented by M. 
Sayn, of Paris, and is used for making rivets cold. The wire is 
straightened, by passing it between the small cylinders shown in 
the drawings. ‘The head is afterwards made by a blow, and the 
rivet cut to the proper length, in a very simple manner. All the 
parts of this machine exposed to wear and tear are case-hardened, 
and it can turn out 150 rivets per minute. Rivets of similar size 
to those already mentioned are also made hot, by the aid of 
another machine, which we shall proceed to describe. The 
length and diameter of the rivets have a very considerable in- 
fluerice upon the means employed for heating and cutting them. 
Rivets having a diameter not greater than 0°64 of an inch are cut 
cold by a special description of cutter, shown in fig. 5, heated in 
a coke furnace, shown in fig 3, and struck by the machine re- 
presented in figs. 8 and 9. Those of larger diameter, and having 
a length of at least 4°8 inches, are heated in a reverberatory fur- 
nace, shown in fig. 7, cut cold by the cutter constituting part of 
the apparatus, and struck by the same machine. Rivets exceed- 
ing this length are cut cold by the cutter, fig. 5, heated in a 
particular kind of furnace, represented in fig. 4, and struck by 
the apparatus shown in figs. 10 and 11. 
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The cutter represented in fig. 5 is so arranged as to cut, cold, 
the rod for making the rivets. By the same movement, two rivets 
canpe cut of different diameters and of different lengths. The rods, 
A A, form part of the machine, and serve as guides, along which 
the cross-piece, 4, can slide. This cross-piece carries two screw- 
bolts, 6 4, which can be adjusted in it as required, independently 
of each other. The rod to be cut is introduced at the end of the 
machine, a, and pushed in until the end of it—or of them, if two 
rods are introduced at the same time—comes into contact with 
the screw-bolts, 6 6. Accordingly as these bolts are adjusted in 
the traverse or cross-piece, ¢, so will the length of the rivet, or the 
part of the rod to be cut off, be regulated. This chisel can cut 
rod-iron of a diameter equal to 1°2 inches. A reference to the 
drawing will show that the cutting edge has the shape of a V, 
which is to be preferred to that of the ordinary semi-circular 
form, which, by striking the rivet at any one point, causes the 
iron to flatten out, and the result is that the head of the rivet, 
when struck, is not symmetrically disposed with regard to the 
shank or body. But with a cutter in the shape of a V, this 
liability to deformation is obviated, and the centre of the head of 
the rivet coincides with its longitudinal axis. In fig. 3 is shown 
the furnace, with tubes of fire-clay, which is used for the heating 
of rivets of a diameter less than 0°64 of an inch, and of a mode- 
rate length. About eleven pounds weight of rivets, which have 
been cut to the proper length by the cutter just described, are 
introduced into the fire-clay tubes, 44 The heat is obtained, and 
maintained at a constant temperature, by the action of a strong 
blast, and the iron not being in direct contact with it, incurs no 
risk of being burnt. The frame of this furnace carrying the tubes 
is moveable, so that by lifting it up, the grate can be cleaned 
when required. Two doors are provided for regulating the 
draught ; and the whole furnace is portable, so that it can be 
placed alongside of any machine which it may be necessary to 
supply with rivet iron, ready for putting on the rivet heads. 
When it is required to heat large rivets, having a length greater 
than four inches, the furnace shown in fig. 4 is employed. 
The blast is brought through the conical extremity of the fur- 
nace, which is filled with coke. The cylinder is pierced 
with tubes around its surface, which are perpendicular to its 
longitudinal axis, in which the ends of the nuts to be heated 
are introduced. This furnace is mounted on a rotating axis, 
and placed close to the machine to be supplied. One work- 
man inserts the cold rivets, while another extracts them as 
they become heated, and feeds the machine with them. When 
the rivets are very long, this method of heating them is abso- 
lutely indispensable. If the other plan were employed, the iron 
would become so much expanded by the heat that it would not 
be able to pass into the die of the striking machine. The striking 
machine, shown in figs. 8 and 9, is used for rivets having a dia- 
meter not greater than 0°64 of an inch. In one working day this 
machine can turn out from 650 to 1,000 lbs. weight of rivets, 
varying in diameter from o-48 to 0'76 of an inch. A single 
workman can make in one day, with this machine, 6,500 rivets, 
0°48 of an inch in diameter, and 2°40 inches in length. When 
the head has been put on the rivet, the operation is not quite 
completed, as might be supposed. There yet remains a finishing 
touch to be carried out. The putting on of the head raises a 
slight roughness or projection round the rim, which is a sign 
that the work has been well done. The apparatus employed to 
get rid of the superfluous edge of metal is shown in fig. C. 
The rivet is placed, the shank upwards, in a matrix, A. A screw 
with a quick thread is furnished at its lower extremity with a 
socket C, which receives the shank of the rivet in a hole of the 
same size as its diameter, holds it in the matrix, and cuts off the 
rough rim in its descent. The workman takes the rivets from 
the receptacle D, places them in the matrix A, and, after having 
adjusted the shank in the socket, completes the operation by 
drawing towards him the handle B, which causes the descent of 
the screw. In one hour a good workman can turn out 330 lbs. 
weight of rivets, ready finished by this machine. The cost is at 
the rate of sixpence for every 220 lbs, weight of rivets, of a dia- 
meter of about o'8o of an inch. 

When the diameter and length of the rivets exceed 0°64 and 
4°80 inches respectively, the heating of them is accomplished in 
the reverberatory furnace represented in fig. 7, which has a 
length of 4°28 feet and a breadth of 2 feet. About twenty rods 
are introduced at once, which is a sufficient quantity to supply 
an ordinary riveting machine. As a rule this furnace is not 
moveable, but recently M. Sayn has adapted it, so that it can be 
moved in the vicinity of any machine, the products of combus- 
tion being carried off by suitable pipes connected with the main 
flue of the workshop. ‘The heating operation is one of consider- 
able difficulty, and in order to obtain sound rivets must be 
managed very carefully. Practice and experience have demon- 
strated that there is a certain temperature, which is most suit- 
able for the success of the operation. If the heat be pushed too 





far, the iron will burn, and the heads will either scale off, or split. 
When the rivets are cut before the heads are put on, the extre- 
mities sometimes only are heated, but this arrangement is bad 
for the rivet, considered as a whole, because its molecular consti- 
tution is affected by the want of uniformity of expansion, which 
is a direct consequence of the unequal heating it undergoes. 
The whole rivet should be heated to the same temperature, in 
order to obtain in it a uniformity of resistance throughout all its 
parts. In figs. 10, 11, 12 and 13, is represented a machine for 
riveting, which forms another type to be described. A strong 
cast-iron frame, resting upon four legs, which are firmly fixed to 
stone or timber foundations, carries the guides, cross-pieces, and 
upper work. The frame is destitute of all mouldings and pro- 
jections, so as to leave no receptacles for dirt and dust to lodge 
in. A strong screw carries at its upper extremity a heavy hori- 
zontal disc, B, called the balance. At the lower end is fixed the 
punch or striker, which is set in a conically shaped socket. The 
disc B is moveable in a vertical plane, and also rotates, by the 
action upon it of a couple of vertical discs, which alternately 
rest against its circumference, which is covered with a leather 
rim. ‘The two vertical discs are fixed upon the shaft E, which 
is set in motion by the pulley F, which is connected by a driving 
belt with the motive power of the workshop. A pinion wheel 
upon the shaft E gives motion to the wheel H, which causes 
the cutter or shearing part of the machine to act when required. 
The reverberatory furnace described above is placed alongside 
the cutter, and the rivets, after being cut to their proper lengths, 
fall into the receptacle K, within reach of the workmen attend- 
ing to the machine. The blade of this cutter is also of the V form. 
The driving shaft E has a horizontal movement, which allows it 
to bring into contact the balance B with each of the vertical 
discs. By using the lever L, which is attached to the bent lever 
M, in a downward direction, the disc situated on the right of 
the balance B is brought into contact with it, and the screw de- 
scends and forms the head of the rivet. It should be observed 
that at the moment of striking, the balance B attains its maxi- 
mum velocity, and consequently the greatest amount of force is 
exerted in compressing the head of the rivet. When the lever L 
is not used by the workman, the balance weight N, acting upon 
the lever M, brings the disc situated on the left hand side of the 
balance B into contact with it, and the screw rises accordingly 
by its own action. When the balance B, in rising, is checked by 
the friction rollers, the action of the counterweight N is nulli- 
fied, and the balance remains stationary, thus restoring the 
whole machine to a state of normal equilibrium. As the balance 
rises, the velocity imparted to it by the vertical discs decreases pro- 
portionally, as the radius of the disc becomes less and less. This 
ingenious movement renders the working of the machine very 
easy. In order to ensure that the axis of the screw shall retain 
an invariable position, the slides are of a cylindrical form, and 
turned in a lathe with the greatest precision. The heads, struck 
by this machine, are perfectly concentrical with the shank of the 
rivet. The matrices have to be made exceedingly strong, in 
order to resist the strain brought upon them, by the dilatation of 
the iron, at the moment the shock of the blow is brought upon 
the head of the rivet. The one represented in fig. 13 is 
strengthened by a conically shaped ring, which resists the strain 
acting from the centre towards the circumference, while the 
whole is bound together by an additional circular piece and a 
couple of claws, R, which connect it with the frame of the ma- 
chine. During the operation of the machine a stream of water 
is constantly flowing, which keeps the matrix cool, and obviates 
the necessity of changing it. In order that the rivets should have 
that slight burr around the circumference of the head which is 
an index of its proper formation, the length of the stroke must 
be regulated very exactly. This is accomplished by means of 
the handle T, which acts upon a small wedge shown in fig. 12, 
and raises or lowers it at pleasure. The extraction of the rivets 
is effected by the blow communicated to the extractor by a 
weight S, in fig. 12, of about 66 lbs. This weight is set in 
motion by the foot of the workman, treading upon the end of the 
rod V, which is sufficient to throw out the most obstinate rivet. 
The whole of this machine can be manipulated by a single 
workman, from the feeding of it, with the unmade rivets, to the 
final extraction of the same. The machine just described can 
manufacture one and a half tons of rivets per diem, with a maxi- 
mum diameter of one inch. The prices of the examples shown 
in the accompanying drawings are as follows :—Figs. 1 and 2, 
£120; Fig. 5, £72; Fig. 6, £40; Figs. 8 and 9, £140; Figs. 10 
and 11, £160; Figs. 12 and 13, £300. 
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THE COMMERCIAL AND MANUFACTURING 


INDUSTRY OF RUSSIA. 
SECTION II.--PRODUCTIONS OF THE EARTH, EXCLUDING 
METALS, NOT SUBJECTED ‘TO A CHEMICAL PROCESS 
IN MANUFACTURE. 

Production of Timber in Russia. 

USSIA is the best-wooded country in Europe. 

According to ‘Tengoborski, its forests cover an 
area of 180,000,000 desiatines (about 470,000,000 
acres), being nearly 31 per cent. of the whole 
superticies of the country, and 71 per cent. of the 
entire forest-land of Europe. Unfortunately, the 
and devastation to which these forests are subjected are 
on a corresponding scale. Nowhere is protective legislation 
less stringent in its provisions; nowhere, except perhaps in 
America, are forests exposed to such tremendous conflagrations. 
At the same time, owing to the length and severity of the winter, 
the legitimate demand for fuel is greater than in other countries. 
ven the great ironworks are under every inducement to perse 
vere with the use of charcoal as long as possible, owing to the 
superiority of the iron thus treated. From all these causes a de- 
crease in the production of wood is already remarked, accompanied 
by an advance in prices, as yet principally local, but threaten- 
ing to become general. — In St. Petersburg, during the summer 
of 1871, the price of wood rose from 50 to 75 per cent., an in- 
crease explained by the naturally large demand of a metropolis, 
and the distance of the principal localities of production. The 
introduction of railways, which ought to have mitigated the 
latter evil, has on the contrary contributed to the devastation of 
the forests from the general use of wood as fuel for locomotives 
‘The forests in the immediate vicinity of the railroads are conse- 
quently the greatest sufferers: the proprietors have taken no 
adequate measures to repair the waste by new plantations, nor 
has the law as yet interposed to compel them. — From all these 
considerations Matthai takes a discouraging view of the pros- 
pects of wood-culture in Russia, and of those of her manufactures, 
in so far as they depend upon it. ‘The administration of the 
crown forests, he states, presents an exception to that of the 
rest, being careful and conducted on scientific principles. | Not- 
withstanding, although these forests occupy an area of 107,000 
desiatines, the net profit, as estimated in the State Budget for 
1871, was only about 5,000,000 roubles, or about fivepence per 
desiatine. The administration of the Prussian forests, on the 
other hand, yields for a corresponding area a net annual profit 
of about six shillings and fivepence. 

Annual Value of Production.— This is estimated at 150,000,000 
roubles (about £8,000,000). One-third of this amount is sup- 
posed to find its way into commerce, the remainder being the 
value of the fuel consumed at or near the place of production. 
One half the timber employed commercially is stated to be used 
for ship and boat-building in the country itself—a supposition 
only to be explained by the prodigious number of boats annually 
constructed for internal navigation, and broken up and sold for 
fuel, after their first trip. The governments bordering on the 
Volga alone are supposed to use up 9,000 boats yearly in this 
wasteful manner. 

/-xvportation.— The value of timber exported from Russia 
had risen from 5,000,000 roubles in 1860 to 13,132,403 (about 
£2,150,000) in 1870. The increase would seem to be continuing, 
as we find from recent returns that the value of timber imported 
from Russia into the United Kingdom alone for the first eleven 
months of 1872 was— 








Hewn Timber . . . £519,101 
Sawn, Planed, &c. . . . 1,433,155 
£1,952,256 


being an increase of nearly 30 per cent. upon the value of im- 
portation for the whole of the preceding year. 
Shipbuilding.—This branch of industry is but little pursued 
in Russia, although no European country is so amply supplied 
with the raw material of manufacture. The greater part of her 
annual produce available for the purpose is comprehended under 
the head of exportation already given. One of the most interest- 
ing departments of the Moscow Exhibition was a magnificent 
display of woods adapted for shipbuilding, principally oak and 
pine, by Dr. A. Kaufmann, of the Ministry of Marine. Dr. 
Kaufmann has also invented a process for the conservation of 
timber, which appears to be perfectly successful. 
Saw-A/il/s.—I|n 1866 the number of wood-sawing establish- 
ments in the whole of Russia was returned by the Ministry 
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of Finance at 179, and the annual value of their produce at 
3,886,000 roubles (about £600,000.) This estimate is immensely 
below the truth. We have seen that the importation of sawn 
and dressed timber from Russia into the United Kingdom alone 
was during the first eleven months of the present year no less 
than £1,433,135 ; the exportation to France and Germany is 
also very considerable, to say nothing of the quantity required 
for domestic purposes. One of the most extensive firms in the 
trade, Messrs. W6hrmann and Son of Riga, alone produces to 
the annual value of 700,000 roubles, or more than a sixth of the 
entire amount stated in the official return. 


MINOR INDUSTRIES. 

(a.) Cooferage.—Not carried on anywhere upon a large scale. 
The larger distilleries, &c. make themselves the casks required 
in their business. 

(0.) Parquetry.—This branch of manufacture is on the increase, 
owing to the general progress of comfort and luxury in Russia. 
Its productions are admirable, both as respects durability and 
excellence of design. ‘The annual product of the five principal 
firms is estimated at 500,000 roubles. 

Manufacture of doors, frames, sashes, &c. by machinery. 
There ought to be a great tield for this branch of industry in 
Russia. It is at present in a poor and struggling condition, and 
there are no accurate returns of the product. 

(d.) Manufacture of wooden domestic utensils, &c. by machi- 
nery.—From the enormous demand for these articles among the 
peasantry, and the reduction of price which would be effected by 
their being manufactured wholesale, the prospects of this branch 
of industry ought to be exceedingly encouraging. It has only 
been commenced on a small scale as yet, and appears to afford a 
promising opportunity for the employment of foreign capital. 

(e.) Upholstery, carriage building, pianoforte making, &¢.- 
These departments of industry are extensively carried on in 
Russia, but it is impossible to arrive at accurate statistics of their 
extent. ‘The total annual value of these and all other branches 
of the wood-manufacture of Russia is roughly estimated by Von 
Buschen at 160,000,000 roubles (about £8,150,000). This, it will 
be observed, is more than the official estimate of the entire annual 
production of unwrought timber. The great enhancement in 
value apparently due to the application of manufacturing pro- 
cesses is perhaps in some measure occasioned by the fancy prices 
put upon their wares by the tradesmen of St. Petersburg. These 
are justified to a certain extent by the exigencies of climate, as 
Russian furniture always requires to be made with the utmost 
solidity. With every allowance, however, they are far too high ; 
and when cheaper work is attempted, it is invariably so badly 
executed as to be worthless. All the good furniture, except of 
the most ordinary descriptions, made in Russia is wrought by 
foreign workmen, principally Germans. ‘The Russians, unfor- 
tunately for their own interests, are not to be depended upon. 

(f) Small trades.— Among these may be mentioned the manu- 
facture of shoemakers’ lasts, and of corks. One firm alone makes 
6,000 poods of lasts annually, by steam machinery. The annual 
production of corks is estimated at 625,000 roubles’ value. 


( 
t.) 


COAL AND PEAT. 

Russia is provided by nature with ample stores of coal, lignite, 
anthracite, and peat. Up to the present period production is 
chiefly confined to five principal basins—the Moscow, the Donetz, 
the Uralian, the Caucasian, and the Siberian. Of these the 
Donetz basin in Southern Russia is at present considerably the 
most important, but it does not clearly appear whether this 
superior productiveness is to be ascribed to the greater richness 
of the beds, or to other causes. The official statistics are not 
quite satisfactory, proceeding from distinct public departments. 
According to the returns of the Ministry of Finance for 1866 the 
entire production of coal and anthracite for that year was— 


Coal. . . . « « 16,563,708 poods 


Anthracite . « « 10,279,676 poods | 
or about 430,000 tons altogether. According, however, to the 
statistics for 1868, published by the Department of Mines, the | 


production was for that year 


Com, « « a « & 
Anthracite ie an Se 


21,925,657 poods 
5,455,944 poods 
| 
thus showing much the same gross amount, but with a larger | 
proportion of coal to anthracite. The most remarkable feature 
of discrepancy is the vast difference between the respective | 
returns from the Donetz coal-ficld, which in the report of the — | 
Ministry of Finance figures for no less than 13,780,452 poods of | 
bituminous coal, or more than 8o per cent. of the total; whilein the | 
return of the mining department it is only put down for 2,371,716 | 
poods. The discrepancy as regards the total amount of produc- 
tion is balanced by the inclusion of the kingdom of Poland in the 
return of the Department of Mines, it having been omitted from 
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the other. The annual return from this source is estimated at 
15,220,401 poods, or actually, if the statistics can be depended 
upon, more than that of the whole of Russia proper. The amount 
of anthracite extracted from the Donetz basin is given in the same 
return as 5,455,944 poods ; the quantities produced in the various 
districts are not discriminated in the other. 

Geology, area, quality, &c., of the Russian coal-fields.—These 
points are still to a certain extent matters of controversy, and it is 
difficult to determine what reliance should be placed on the flatter- 
ing estimates recently made of the productiveness of the Russian 
coal-fields. Inthe opinion of Sir Roderick Murchison, the Polish 
are the only fields belonging to the general European system, or 
properly to be regarded as coal-measures ; the remainder he 
classes with the carboniferous limestone formation. In the 
Moscow basin, the accompanying soil is pure limestone ; in the 
Donetz it consists of shale and grit, with thin layers of limestone 
interspersed. The area of the Donetz coal-field is estimated by 
Count von Helmersen at 12,400 square miles, and he reports that 
44 veins of workable coal have been opened in the eastern part 
of the field, with a collective thickness of 112 feet, and an esti- 
mated accumulation of 414 thousand millions of poods weight. 
The western half is supposed to be still richer. Sir Roderick 
Murchison, who personally inspected a portion of this coal-field, 
reports the existence of numerous dislocations, rendering profit- 
able working difficult ; and adds that the anthracite is much 
superior in quality to the bituminous coal. According to an 
article in the St. Petersburg official Gazette, the Polish and 
Siberian fields are the only ones which, properly speaking, afford 
bituminous coal, the produce of the rest being lignites of various 
qualities. The area of the Moscow coal-basin is returned by 
Von Helmersen at 6,800 square miles ; that of the Uralian is 
unknown. It is a long, narrow strip running parallel to the Ural 
chain, not in general very thick, and in many places lying too 
deep for profitable working. Its proximity to the principal seat 
of the iron manufacture confers much importance upon it ; and 
though unsuited for smelting, it might probably be employed 
with advantage in subsequent processes. If this cannot be 
accomplished, most of the foundries must eventually be closed 
for want of fuel. Tramways for transport are as yet wanting. 
The Siberian coal-field is described by the St. Petersburg 
Gazette as the largest in the world ; but no statistics are given, 
and it does not appear to have been worked. A minor basin 
extends along the river Amoor in eastern Siberia ; its quality is 
anthracitic, it is used in the steam navigation of the river, and 
may probably become of importance for the supply of Japan and 
China. ‘The Caucasian field is believed to consist principally of 
lignite. An imperfectly known field in the Kirghis steppes is 
said to promise well. 

Importation of Coal.—From the increase of manufactures in 
Russia, and the insufficiency of her coal-tields to mect the de- 
mand, the importation of coal is considerably on the increase. 
It had risen from 1,620,370 roubles’ value in 1857, to 2,579,150 
roubles (about £400,000) in 1870. The quantity by weight im- 
ported in the latter year was 51,583,000 poods (about 800,000 
tons). The importation is principally from England, and con- 
tinued to increase in the following years, the amount of British 
exports of coal to Russia for 1871 being 898,539 tons, of the 
value of £435,910. In 1872 the amount fell to 789,196 tons for 
the first eleven months, which practically include the entire 
year, the navigation of the Baltic being closed in December. 
This is no doubt to be accounted for by the enhancement of the 
price rather than by a decline in the demand, the declared value 
having risen to £617,827. Russia is our largest customer for 
coal except France, Germany, and Italy, and surpasses the 
latter country in the amount, though not in the value, of her im- 
portation. 

Peat. —The production of peat ought to be of vast importance 
for Russia, the supply being inexhaustible, and the deposits 
usually occurring where coal is not found. It should be parti- 
cularly available as fuel for locomotives, and for domestic pur- 
poses, obviating the reckless waste of timber on both accounts. 
As in the parallel case of Ireland, however, the industrial appli- 
cation of peat remains a problem to be solved. The material 
requires in the first instance to be reduced in bulk, and thus 
made available for transportation. Two patent processes with 
this object were exhibited by M. M. Barth and Hubert. The 
former compresses peat into bricks, the latter into balls. A 
cubic fathom (1 Russian fathom = 7 English feet) of wet peat is 
computed to yield 45 poods (nearly ? of a ton) of the compressed 
material. The method in each case appears efficacious, but it 
remains to be seen whether either is capable of profitable appli- 
cation. The capital required scems to call for the interposition 
of public companies, especially in the southern districts of the 
empire, where want of wood-fuel threatens to bring the flourishing 
manufacture of beetroot sugar to a standstill ; and the transport 
of peat is nevertheless too costly to allow of its being employed 
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as a substitute. In addition to its use as fuel, peat may be made 
to yield a valuable mineral oil. 


STONE AND OTHER BUILDING MATERIALS. 

These hardly admit of being made the subject of any very 
elaboraie statistics, and such as exist are partially ob olete, and 
confessedly imperfect. In 1866, according to the returns of the 
Ministry of Finance, Russia possessed : 


Number of 
Workmen. 


Description. Number. Annual value. 


Roubles. 
Plaster of Paris, &c. Fac- 


ee ee ee 8 87 129,051 
Limekiins. . « « « « 146 146* 357,481 
Cement factories . . . 3 260 121,200 
Brick-kilns, &c.. . . . 2,127 not stated, 2,932,167 
Slate and drain-pipe fac- 

EG sa om co 39 139 690,500 


* An obvious mistake. 
These returns must be considerably below the truth. 


Among the minor mineral manufactures of Russia may be 
mentioned two in which she excels, the fabrication of tables, 
vases, ornaments, &c., from malachite and other stones suscep- 
tible of a high polish, and mosaic. The finest works in the 
former department proceed from two imperial establishments, 
where vases wrought of jasper, agate, jade, and the rare mineral 
orlet are produced at prices varying from £30 to £2,000. 
Several private establishments occupy themselves principally 
with the art-manufacture of malachite. ‘The splendid vases of 
this material, so universally admired, are not fashioned out of 
single blocks, which indeed would hardly be procurable. ‘They 
are made from small pieces, cemented by mastic, tinted with 
powdered malachite, and the artist's skill is shown in so har- 
monizing the various shades of colour, as to produce the effect 
of a single block. Smaller articles, such as Jamp-stands and 
album covers, are also largely made and exported to some 
extent, notwithstanding their excessive dearness. J/oesaic is 
more of a living art in Russia than elsewhere, owing to the 
demand for pictures in the churches. 


EARTHENWARE, XC. 

This branch of industry has not as yet assumed very con- 
siderable proportions. According to the returns of the Ministry 
of Finance, there were in 1869 616 potteries, with 1,715 work- 
men, and an annual product of 400,000 roubles. There were 
also twenty-cight manufactories of china, with 2,580 workmen 
and 1,000,000 roubles product, and forty-four manufactories of 
the better descriptions of earthenware, with 1,000 workmen and 
360,000 roubles product. All of these items show a considerable 
increase on the statistics of 1864, as viven in Mr. Michell’s 
report (p. 299); these, however, were probably defective. Mr, 
Michell states that an entire district in the provineces of Moscow 
and Vladimir is full of small potteries, producing what is called 
Gielsk ware, the annual product of which had been 1,000,000 
roubles, but had fallen off one-half. If the returns of the 
Finance Department are reliable, this decrease must have 
continued since. The causes assigned by Mr. Michell are the 
scarcity of fuel, and the concentration of the industry in a few 
places, which involves heavy charges for transport and great 
loss by breakage. This localisation is needless, as Russia 
is rich in the clays required for the manufacture of stoneware 
and ordinary earthenware, although deficient in the sao/in re- 
quired for china and other superior wares. This is only found 
in one place, Gluchowo, in the government of Tschernigow, and 
most of the fine clay required is imported from England. The 
requisite felspar and quartz are only found in Finland. The 
quality of the ordinary pottery is very indifferent, and the cheap 
kinds are very fragile. The superior china, however, is nearly 
equal to the best foreign productions. The tariff on earthen- 
ware and china ranges from 6s. 6d. to £5 19s. 2d. per cwt., 
according to quality. The average value of import in 1862-64 
was about 100,000 roubles, an increase of nearly 200 per cent. 
since the reduction of the tariff in 1857. ; 


GLASS. 

The manufacture of glass is pursued in Russia under some- 
what exceptional conditions, being, in so far as the cheaper 
descriptions are concerned, in the main an appendage to agri- 
cultural industry. Landowners, wishing to obtain a return for 
their timber, and unable to dispose of it to advantage from the 
expense of transport, have hit upon the expedient of employing 
it on the spot in the prosecution of manufactures requiring 
small capital, principally glass, potash, and tar. From the ne- 
cessity of an abundant supply of fuel, as well as of access to the 
requisite descriptions of flint and sand, the manufacture is very 
local, and is not carried on at all in the southern part of the 
empire. 
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In 1869, according to the returns of the Ministry of Finance, 
Russia possessed 222 glass-works, with 10,748 workmen, and an 
annual production of about 4,000,000 roubles. Mr. Michell 
returns for 1864, 205 glass-works with the same annual product, 
so that the manufacture would appear to be stationary. The 
same remarkable discrepancies in the value of individual labour 
are observed in this as in other departments of industry. The 
quality of the manufacture is described as satisfactory and pro- 
gressive, but the prices of the articles, except of those produced 
in Finland, are too high. 

The importation of foreign glass for 1868 was 1,185,872 roubles 
value, an increase of 100 per cent. upon Mr. Michell’s estimate 
four years previously. ‘The tariff is, for ordinary white glass 
1 rouble 10 kopecks, for stained glass 2 roubles, for cut-glass 
4 roubles, for painted and gilt do. 8 roubles per pood. 


NEW METHOD OF DOCKING AND EXCAVATING 
CANALS, AND OF RECLAIMING WASTE LAND. 


HE “ Scientific American” thus introduces this new 

invention :—A public benefactor has been tersely 
defined as the man who can cause two blades of 
grass to grow where but one existed before; in our 
belief, the term is equally applicable to the indi- 
vidual through whose inventive genius valueless 
bogs or dangerous quicksands can be reclaimed and transformed 
into solid ¢erra firma for agricultural or building purposes. The 
slow and tedious method of accomplishing this work is already 
well known. The expense of a large force of men and the first 
cost of the cumbrous machinery is, as a general rule, so great 
that unless the land to be reclaimed is situated in a location 
which renders it of unusual value, the enterprise is rarely produc- 
tive of profit or, at best, the capitalist is obliged to lay out large 
sums and wait patiently for returns that will cover the interest on 
his disbursements. 

The new mode of docking and excavating canals, basins, and 
slips»through marshes and low lands, which we now present, 
permits of the use of the excavated earth to grade the adjacent 
ground. Let the reader,imagine the dock front shown in the 
foreground of the illustration to be the shore of a marsh land, of 
the nature represented in the distance, full of puddles and quick- 
sand and apparently of no possible value. It is required to cut 
a basin into this ground at right angles to the line of the bank, 
say 100 feet in width, and at the same time to fill up the marsh 
on its either side, so as to make the latter valuable dock pro- 
perty, suitable for the erection of factories, lumber yards, etc. 
The breadth of the canal being marked owt, an additional space 
of some 30 feet adjoining both boundary lines, thus obtained, is 
set apart, thus giving a width of 160 feet as an area for the exca- 
vating operations. ‘Two pile-drivers of the type shown in the 
engraving are next put to work on either side of this space, 
driving piles in parallel lines distant from each other from ten to 
twelve feet. As soon as four or five rows of piles are in place, 
pieces of sawn timber termed “ adjustable ” or “ moveable” caps 
are bolted to their tops with screw bolts, shoulders having been 
cut for them to rest upon. The caps are placed, as shown, 
parallel to the direction of the basin to be excavated, three rows 
at atime. Upon the first row and at right angles to it, a track is 
laid, consisting of heavy beams firmly braced and surmounted 
by iron rails. This track is moveable and is not bolted to the 
cap pieces. Upon it is placed a dumping car, made after a 
patent of the inventor of the process we are describing, which is 
so constructed as to deposit its load in the ordinary manner and 
then immediately return, by its own gravity, to a position ready 
for filling. Attached to this car isa dummy engine, which draws 
it along the track. The preparation being thus far complete on 
one or both sides of the projected basin, dredging machines pro- 
ceed with the excavation, digging out the interior of the slip close 
up to the first line of piles for the full width of 160 feet, but leav- 
ing directly in its centre a “core” or untouched portion of soil. 
As fast as the dredge buckets remove the earth from the bottom, 
they are elevated on the derrick, swung over and dumped into 
the car on the rails. This, when loaded, deposits its burden on 
the rear side of the track and along the entire length of the 
same. As soon as the land along the line is raised to its re- 

uired level, the track, car and dummy must be moved. This is 

one by attaching a chain or rope to the further end of the track, 
and bringing it to a powerful hand-windlass some distance off. 
By this means the track is bent forward on the caps, as depicted 
in the lower right-hand side of the illustration. Earth is then 
carried along and dumped into the additional space thus ob- 
tained until it is filled; next, the rope from the windlass is 

















attached to the inner end of the track, and that is pulled forward 
until it is even with the extremity first moved. The rails are 
once more straight, but now rest on the second row of caps. 
The first row, being of no further use, is unbolted from the piles 
in advance of the third row, and this is carried on in turn with 
each set of caps until the excavating is completed. 

The dredger, meantime, having advanced Ioo feet, a crib of 
that length is prepared of heavy timbers, firmly bolted together. 
This is towed into position on the bank of the slip and placed 
exactly on the before determined boundary line of the final width 
of the basin. As this cut is some 20 feet in width, and as it is 
placed on the 1oo-foot line, it must be seen that an excavated 
space of Io feet will be left between its outer edge and the first 
line of piles. The crib is then filled with stones and sunk, the 
dredging machine proceeds with its work for another hundred feet, 
another cut is put in position and thus the operation continues 
until the entire length of the basin on both its sides is excavated, 
when all the cribs are finally built up even with the grade of the 
land. 

But the core of earth is still in the centre of the basin. This 
the dredging machine now attacks, digging it up and throwing 
the earth obtained into the excavated space referred to, between 
the sunken cribs and the outer lines of poles, until the same is 
filled up level with the adjacent ground. Lastly, the bulk-head 
forming the further end of the basin is built, and the work, with 
the exception of the finishing and planking of the docks and the 
final grading of the soil, is complete. 

It will be seen that the loose clay and mud are held in the first 
instance in a measure by the numerous piles ; but as soon as the 
cribs are sunk, its tendency to spread and fill up the basin is 
arrested, so that it is merely necessary to continue the filling and 
grading to render the ground perfectly firm. The wet soil from 
the bottom packs solid in the space of a year, and its surface is 
made smooth and hard by a top dressing of coal ashes. It thus, 
together with the piles (to which additional ones may be added), 
forms an excellent building foundation. This method has been 
thoroughly tested during the past three years along the water 
front of South Brooklyn, Long Island. In 1866, all that portion 
of the city bounded on the north by Third street, east by Fourth 
Avenue, west by the Gowanus Canal and south by Ninth street 
was a low, marshy piece of ground, mostly covered at high tide. 
The Brooklyn Improvement Company here own 600 lots, 25 by 
100 feet each, having a water front on Gowanus Canal, and at 
that time valued at about $200 apiece. It was considered that 
the best that could be done with the property was to build a dock 
front, 150 feet long, on the canal, thus making 60 dock lots, 25 
by 200 feet in dimensions, which would have been worth at most 
$10,000 each. Nearly 500 lots would thus be left unreclaimed 
and comparatively valueless, owing to the large expense incident 
to filling them up with earth carted to the spot. At length it was 
decided to adopt the novel plan which we have described. 
Work was accordingly begun, and it has resulted in the forma- 
tion of slips at right angles to the canal, which afforded 
7,250 feet of dock front or 600 dock lots. The cost of the labour 
was $70 per foot of dock, or in all $507,500. The value of the 
completed work is estimated at $400 per foot, or over three 
million dollars, each lot being worth to-day, instead of two 
hundred, from five to ten thousand dollars. 

Some idea of the rapidity of the process may be obtained 
from the fact that, with a single dredger and one dummy engine 
and car, each basin, measuring 100 feet in width by 800 feet in 
length, was dug down so as to have 16 feet of water at high tide 
within the space of a year. Operations were recently if not still 
in progress in the above-mentioned locality, which those in- 
terested in the reclaiming of land will find of exceeding interest 
to visit. The inventor and contractor, Mr. John B. Wood, or 
his agent, will be found upon the spot, or letters for further in- 
formation relative to rights, etc., may be addressed to 390, 
Third street, South Brooklyn, N. Y. (U. S.) 


LYCERIN IN GAS METERS.—In Dresden, glycerin 
is generally used in place of water ; after it has been so 
Al! used for some years, it becomes foul and requires purifi- 
cation. The fluid is first heated for twelve hours to from 50° to 
60°, and next to from 150° to 130° in order to eliminate water, 
ammoniacal compounds, and other volatile impurities ; the gly- 
cerin is next filtered over granulated animal charcoal. Some 
300 to 400 ewts. of glycerin is annually purified in this manner 
at Dresden.— Hasse, 




















res 





a 

















tS 2k AMO aceite Far + 0 


SO Sab 


en 


EAT ESOL IE ART NIL ER: LE IA BNE 


—— 








AND EXCAVATING CANALS. 


NEW METHOD OF DOCKING 











THE 


EXPERIMENTS ON THE TENSION OF DRIVING- 
BANDS OF LEATHER, INDIA-RUBBER, 
AND GUTTA-PERCHA. 


3Y TRESCA, DIRECTOR OF THE CONSERVATOIRE DES 


ARTS ET METIERS AT PARIS. 





RIVING-BELTS of leather are now frequently 
superseded by bands of india-rubber and gutta- 
percha, whose resisting power and durability it is 
sought to increase by webbing. ‘The latter sub- 
stances, which may be made into bands of any 
required length, thickness, and width, possess con- | 
siderable advantages over leather, whose length and width are 
limited by the size of the skins from which they are cut. 

It therefore appeared desirable to test these three kinds of 
bands experimentally ; and as the india-rubber bands of E-nglish 
manufacture differ from French as regards the webbing, it was 
also necessary to compare these two with one another. The 
French web is a coarse cotton tissue of 45 threads in the weft, 
and 110 threads in the warp, one decimeter wide (nearly 4 inches 
English), weighing, with a width of 1°03 meter, 0°981 kilogr. 
(about 2 pounds English) per running meter, weft and warp con- | 
sisting of three twisted threads. But the English web contains 
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TABLE I.—Leather Be 


Its, Nos. 5, 6, and 10. 


























| No. 10.—Cross-sec No. 6.—Cross-sec- No. 5.—Cross-sec- 
4 | tion 29 145 tion = 5°5 61 = 335°5 tion = 5°5 61 335'5 
5 sq- millim. ; length | sq. millim, ; length sq. millim. ; length 
Eb 1'7 ters = 2 meters. == 2 meters. 
| ee bb | et r 
o'1 69 40°6 
50 } 115 67°6 | o'150 77 5 | 
75 517 142 83°5 | | | 
— “O90 1g! 112°3 | 0'299 152 | 76'0 )9 5 26'0 
roe "862 125°3 | | 
i 1'034 yo | 141'2 | 0448 199 45 | §& 410 
175 1°207 7 151'7 | 
1°379 ) 164°7 | 0°597 37 118°5 597 110 55'0 
I > : 170°5 | 
1°724 1900 o'746 605 I 5 746 130 65'o 
7 I ) ) 199'4 
2 ) 367 2159 | 0 8of 4 147'0 i 162 S31‘o 
41 77 1'7 | 0'970 ) 153 o’970 | 172 6'0 
“414 397 5 1045 319 159 1045 | 154 g2°0 
7 550 412 40'S 1120 sr 105'5 1'120 194 970 
4 7 Frac 1194 +4 172°0 | 1194 8) 103'0 
4 ture | 1°269 50 178'0 1°269 16 1050 
4 1°344 66 1830 1°344 28 1140 
47 | 1418 376 1880 1418 | 239 119°5 
1°493 yl Frac 1°493 50 125'0 
5 ture.! 1642 73 136°5 
55° 1°'717 | 202 142°0 
75 1°792 | 290 1450 
( ) 1866 300 I5so'o 
62 1ro4l 311 15555 
650 10 320 160°5 
¢ Jo 22 161°0 
7 | Frac- 
| | ture.? 
' At the stitching 2 At the riveting. 


Gutta-percha Bands. 


The trial band was very clean, and 





52 threads in the weft, and 85 in the warp, per decimeter ; the 


former consisting of six, the latter of seven twists, and weighs, | 


in a width of 1°05 meter, 1°086 kilogr. 


apparently thoroughly homogeneous in its consistency. Its cross- 
section was 85 140 =1,190 millim., but in the course of the 


experiments was reduced to 1,190, 329 = 1,112 sq. millim. 


These sail-cloth like webs form several layers in the india- 
rubber, so that the latter penetrates them, and cements the layers 
together. Sometimes the web may be seen outside the band, | 
which we will call “ visible” webbing, though there may at the | 
same time be several internal webs; or it is not at all seen | 
on the perfectly smooth surface, in which case we shall call it | 
“ covered ” webbing. 

To prevent the ends of the bands to be tested from being in- 
jured, they were protected by clamps of block-tin, which, by a 
sufficient number of screws, could be stretched so tightly, that 
the friction between the clamps was greater than the strength of 
the bands. To accomplish this, the internal surfaces of the 


clamps were roughened, so as to bite into the material of the 


bands. 
The stretching was performed by the hydraulic press, attached 


to the testing-bench of the Conservatoire des Arts et Métiers ; it 


was, moreover, measured by the bent lever, connected with the 
fixed horse (Bdckchen), and which is loaded by means of a 
moveable weight and weights hung on to it. 

To observe the tension, two marks were made near each clamp, 
and a graduated scale was placed with one of its ends on one of 
the marks. In most cases this mode of observation aiso sufficed 
for the determination of permanent tensions, which remained 
after the weights were taken off. 

The lengthening per running meter, as well as the correspond- 
ing weighting per square millimeter of the cross-section, were 
calculated according to these bases; then represented graphi- 
cally, and their mutual relations compared. It was seen that, 
under certain circumstances, it was useful to take into account 
the different cross-sections which existed at the conclusion of the 
experiments. 


Leather Bands.—The following table shows the results of the 
experiments with leather-bands, which serve as basis of com- 
parison. 

The straps Nos. 10 and 6 were from the factory of M. Paillard, 
and band No. 8 was intended to show the effect of a stitched 
seam, whilst in band No. 5, from the factory of M. Scellos, the 
joint was riveted. 

‘ The experiments show that the normal band, No. 10, broke 
with a weight of 2°758 kilogr. per square millimeter ; that the 
stretching does not increase, far? pass, with the weighting, and 
that the greatest tension amounts to 248°8 in a length of 1 
millimeters ; that is, about 0°15 of the whole length. 

The resisting power of the two other bands was 1'493 and 
2°09! kilogr. per square millim. of the original cross-section ; but 
both bands broke at the joint, which, therefore, is not so strong 
as the band itself. 


.700 








TABLE II. 


Gutta-percha Band, No. it. 

















| First Series of Experiments. Second Series of Experiments. 
Load per Entire me sige de oad per | Entire | Elongation 
sq = longation |! eter an 108 millim.} elongation |P&™ ais eg 
in kilogr. | in millim. ays | in kilogr. | i ihe |) oS 
| } millim. | logr. | in millim. millim. 
a Sai a ra iat a 
I { 14 | 70 | 90 450 
_ } 7 | 135 | 166 83'0 
I 41 20°5 | 229 114°5 
>» | 65 32°5 293 140°5 
) 64 | 108 54'0 319 159'5 
r f | 192 gto 343 | 1715 
4 445 222°5 370 } 1850 
400 6 | | et 458 2290 
400 By 5 | 264'0 487 $3°5 





The original length between the marks was 2 meters, but in 
the course of the experiments increased to 2°528 meters, and then 
returned to 2140 meters. Fresh marks, at a distance of 2 meters, 
were made, and the experiments continued. 

Towards the end of the first series of experiments, tension 
without permanency occurred with a weighting of 0°336 kilogr. 


per sq. millim. ; towards the conclusion of the second series, with, 


a weight of 0°360 kilogr. The lengthening, in fact, is already 
proportionately greater at a weighting of o'1 kilogr. per sa. 
millim., so that this latter slight weight may already be looked 
upon as excessive. With a weighting of 0°35 kilogr., or 35 atmo- 
spheres, a kind of liquefying takes place, and the elongation in- 
creases to 50 per. cent. of the original length without breakage. 
TABLE II1.—Jndia-rubber Band, No. 14. 





th First Series of Experiments. | Second Series of Experiments. 
= | we 

a | IE] Scale 

ay } P er “longatio: ie elongati 

= Load pet Entire fongation! F oad per Entire Elongation 
=| ats longation [Per running eee | ratinn (per running 
sq. millim, | elongation |P"O ter in (54 millim.| elongation a 
5 | in kilogr. | in millim. Wi | in kilogr. | in millim, | ™eter 
Ss | millim. | | millim. 
—_ ——— | = | . a —s See 

20 | | 0°037 29 «| 14's 

40 ain 0074 45 22°5 

=o 21 

bo | o'r 53 26°5 

| o'148 98 480 

I 1 54 | o°150 | 134 66°0 
120 | | 0'223 | 172 86’0 
140 | | | 0260 | 200 1000 
“o ; im | | | 

160 | 231 TI5'5 

i } 255 127°5 
200 "371 4 7 277 138°5 
220 | | 302 15to 
240 - | | 324 162°0 

be ¢ ‘rr u | * 

50 464 Fracture. | - | Fracture. 
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The tested band was 98 millim. broad, and 5°5 millim, thick; ; TABLE VI.—Jndia-rubber Band, No.1, of English Manufacture, 
the distance between the marks was 2 meters. z : » : 

As the stretching of leather bands. does not increase in pro- 
portion to the weight put upon them, whilst with gutta-percha 
the increase of stretching is in excess of the proportionate increase 
of weight, it appeared of some interest to examine a thoroughly 
homogeneous mass, for which purpose a band of vulcanized 


with six-fold covered webbing. Cross-section 150 10°5 = 1,757 
sg. millim. Length, 2 








: . . ae | 
ist Series of Expe | end Serie of | ee . . 
ments Experiments. | 3rd Series of Experiments. 
ength, 2 | Length, 1°70 meters. 


Length, 2 meters. 





















































}™ 


| 
| 
| 
| 


india-rubber was selected. It was found that the elongation th = ee - 
increases faster than the weight ; and 0°464 kilogr. per sq. millim. ‘a | Elongation | Elongation | Elongation Raat in 5 Seeniien 
of the original cross section caused the band to break at one of = in milliny in millim, | in millim. kilogr. in kilogr. 

the attachments. 4 r , ot . sas aa — 

A second series of experiments with bands of equal length and J = | 2 | 2 g 8 
heavier weighting showed still greater elongations, but the mate- 3 2s - 2) 65 3 a | < & 
rial, as also happens with metals, had by previous tension been e ol. Seigig geiligieiz 
rendered more elastic : and the stretching was in proportion to ee et ee ——)}-—— - | 
the weight, until the bands broke again at the attachments. 200 | o'127| so aa ae 

India-rubber Bands with Webbing.—Experiments were made o"19 7 3 5 alee 
with the French and English bands with visible and covered i et he ¢ 1353 
webbing ; the results were nearly identical. é 381 | 135 | 67 ath 

7 $4415 70'0 1'524 | 

, sige — Peet ces tee 1°587 

TABLE 1V.—Belt No. 7; English Manufacture with four insid Bnd fb ll oes. )2°5 1650 
“ . * “Mn ° : . og90 ,000 ) 4 1 5 es | 

layers of Webbing. Cross-section 50 7°5=375 sg. méllim. “ ‘ aie whe 

Length 2 meters. 1, "7 y | x15 1841 | 

: o _—nee _ - — I, ) > 4 1210 1 ‘904 | 
Ser | r I t Ty4 z 7 | 1205 | 245 1of | 
ze fe = i, »Y5 7 1 5 50 > "000 
1, 1010 | 
Elong | Elonga a shee | | | | 
ad per| Entire tion per | Lo: } tion per Le, See J 
q. millim.| elongation) TYM™MNS }sq el y} runnir iia a 
in kilogr. | in millim, , Meter!" | in lin | meter in ; ; ; 
millim | millim In the first two series of experiments the breaking occurred 
rae & er ae | | ia at the points of attachment, and the breaking weights of 0’952 | 
Ad 60 | | and 1'079 kilogr. per sq. millim. produced no permanent elonga- 
{ . 630 | | | tion. In the third series the band broke also at the attachment, 
134 aaiay | | but only on being loaded with 2 kilgr.; the permanent elonga- 
0'800 1 | tion amounted to 25 millim. in a length of 1°7 meter, or 14°7 
0933 228 IT4'0 :. 4 | millim. per meter, 
1067 24 124 1Oo7 | Lap 0 
1133 | 7 | 133°5 
1°200 74 | 1370 
| 1°207 4 ; 2° 
I 3 | 144 = Es . ” 
1400 4 | 1470 CABLE VII.—Jnudia-rubber Band, No. 8, of French Manufacture, 
soe = spate with double webbing. Cross-section 3°5 100 = 350 sg. millim. 
1600 19 159'5 Length, 2 meters. 
gin, 
| | I 7 I9to % 
| | 1°733 ») | 164 cesar se ee a esata ties 5 
| | I ) t | 1670 E] = ? : 
7 | I 7 ) 169°5 Load in : mie cohen I Li Load in Elongation m 
7 } 2 } 19 1745 | kilogr. per besser ie Sta 25 kilogr. per millim. 
13 | | > 3 ‘ ) m1, eanioen, Total. |Per meter. ; sq. millim Total. |Per meter. 
75 | | | 7 ‘ae ee Rsistoscedl. pinachs'=s 
g-.2 | | ster < ee : 143 64 | 425 1215 | 259 129°5 
: - - - I 4 151 $75 1°358 | 275 137'5 | | 
points of attachment; the belt returned entirely 175 5 102 > 500 1°429 ib: ; 1420 
17 00'5 525 1500 | 209 1445 | 
at one of the ttachment. On the load being 25 186 93°0 550 1°572 | 297 148°5 
os 0 | 100'0 575 1°643 303 151°5 | 
75 (| | 1030 600 715 | 309 154°5 
| 18 1090 625 1°786 314 157'0 
, ' : : ve id : 6 | «130 650 1858 321 160'5 | } 
TABLE V.—Judia-rubber Band, No. 9, of English Manufacture 350 119'0 675 1929. | 327 | 1635 
with two covered Webs.  Cross-section==100 4°25=425 sg. ‘. ed tl on a 1. ho fo aes | | 
Le ) 253 "5 725 072 33 a5 
millim. Length 2 meters. 750 | "143 | 173°5 


Load in kilogs. | Elongation in mill. Load in ki 





















kilog Elongation in mill 
a +. be The india-rubber band No. 8 broke with a weight of 2°143 
Total Per Total Votal. | running kilogr. per sq. millim. between the marks. The elongation 
sensi mete! | agrees perfectly with that of band No. 1. 
rae gare ‘e ; ae To remedy a defect inherent in india-rubber bands, viz. that 
s | 7 160°0 of want of adhesion or friction, the webbing is also applied ex- 
se | 7 ok ternally, whereby the other qualities of these bands are not 
sae io | , oa interfered with, as the experiments recorded in the following 
4 139 | 5 175'5 table (VIII.) will show. It must also be noticed that the band 
phn - 3 . broke only on being loaded with 33 kilogr. per sq. millim., and 
177 184'5 then between the marks. 
= ise |e Bi Ss | 
350 24 «| | 212 397 1935 | 
375 0°353 224 De 1955 | 
a eee 248 | ne pt. TABLE VIIL.—Jndia-rubber Band, No. 4, with one covered 
450 | 1059 | 257 go 30 and two outside webs. English Manufacture. Cross-section 
475 | phe ‘ Be ve | §0°5 = 250 5g. millim. Length 2 meters. | 
525 | I 5 429 14°5 | | 
550 | 1294 5 43¢ 180 — ore eee ae ee eee ae ree 
575 | + | +38 19° Load in kilogr. ~~ Load in kilogr nen | 
—_—_____ ion —_——— | 2 
The band No. 9, whose cross-section was not much larger Fotal. | Per sq. mill Total. Per meter.| Total. | Per sq. mill. Total. (Per ee’ | 
than that of band No. 7, but in which the proportions between , o'2 2'0 343 171°5 
width and thickness in the main points showed the same quali- 100 | = (O'S 2‘2 350 178'0 
ties, broke however between the marks. Its strength may be =— i oe re 3° raat 
indicated as 2°649 kilogr. per sq. millim. On the removal of the | 1" 2°8 96 | 198° 
weight the india-rubber band returned almost to its original a oe: oe ot ae 
length, the permanent elongation being only 23 millim. per es 18 33 q22 | 2110 t 
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TABLE IX.—J/udia-rubber Band, No. 2, with four inside and two 
outside webs. English Manufacture. Cross-section 120°9 = 1,080 
millim. 


Length 1°70 


ist Series. Length, 2 meters. end Series. 




















r 23 | | 

ae aa.4 

=e | 

sot ss | 

oF | 

Sk 3 

0'093 22'5 1230 

o'185 41°5 127°7 

0278 57°5 131'8 

o 379 720 136'9 

0468 84°5 138°8 

0'556 945 | aes 

0648 | 1030 | 147 

o'74L 1120 | 15! 

0833 120°0 1559 

o'g26 1270 : a 3 
| 1624 

rf ) 








The last table (LX.) shows similar results. ‘The band having 
broken at one of the ends with a weight of 1°482 kilogr. per sq. 
millim. it showed a permanent elongation of 13 millim. per meter, 
which however is not taken into account at the second experi- 





ment with the same belt. In the latter series of experiments the 
load was increased to 2°037 kilogr., which resulted in a perma- 
nent elongation of 2°35 millim. per meter only. 


TABLE X.—Jaudia-rubber Band No. 3, with an inside and two 
outside webs. French manufacture. Cross-section, 50°5 = 
250 sg. millim. Length 2 meters. 





Load per sq. mil Elongation in Load per sq. mil Elongation in sy 


lim. in kilogr millim. per meter lim. in kiloggy millim. in kilogs 
o2 $05 16 1400 
o'4 6y°5 15 15 
oo by0°5 20 167'0 
o's 104-0 25 1705 
1o 110'o 177'0 
12 | 1250 i 23 
14 | 138°5 1| 


This narrow band broke between the points of attachment with 
a load of less than 2°3 kilogr. per sq. millim., and the elongations 
are rather more marked than in the former two belts. 

Experiments with the webbing ttself.—\n order to ascertain 
how much of the resisting power was due to the web, a picce of 
such webbing was exactly divided into seven layers, as incor- 
porated with the bands. The different folds of the band o'15 
meter broad, thus formed, were united with one another by cross- 
stitching o°2 meter apart, and with that the experiments were 
made, the results of which are shown in the following tables. 


TABLE XII. 
French Webbing. 


TABLE XI. 
English Webbing. 


eo Elongation in millim } Elongation in 
Load in kilogr Load in kilogr millim. per meter 


First series 


} Second series 


200 86'5 | 200 6 
390 | 107 § ted 7° 5 
400 122°5 40 goo 
500 1300 sO 100'5 
600 4 , | OOo f10'5 
700 1595 | 7 119'5 
Soo | 17o'b | l . 
yoo | 1750 | goo 133'0 
1000 i 1850 | 1OUO 14! 
Tloo | Wye20 {100 i4 ) 
1200 1yO 5 I , | I > 
1300 2070 1300 | if 
1400 2130 1400 1655 
1500 217'5 | 1250 | 1500 1710 
1600 223°5 } 128°5 IO 1740 
1700 5 } 1315 17 175'O 
1800 | | 1350 I 15L'5 
1850 | 137'5 100 1855 
100 | 140°O 2000 18y'0 
1950 | 142°0 | 2100 1930 
2000 | 143°5 j 2200 1970 
2150 140'0 | 2300 200'5 
2400 2035 
2500 








The elongations, which at first were very considerable, became 
' less and less as the load increased, which may be explained by 
the effect of the cross-threads of the weft on the threads of the 

| warp, whereby the latter were prevented from stretching. 
The English web was 1.07 meter wide, the French 1'03. Length 

2 meters. The French web showed greater strength. 

Since in the webbed belts the elongation increases with less 
rapidity than the weight, this property seems to be imparted to 


these bands by the webbing. ‘To show this more distinctly, we 
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those of the band with English webbing ; it is however to be 
observed that the band contained only six and not seven layers. 

With a load of less than 500 killogr. the band increased 58 
millim. per meter, and the band with English webbing shows 
nearly the same elongation (59 millim.) with a load of less than 
100 kilogr. Assuming that the elongations of the numbers of 
layers increase proportionately, it follows that for the stretching 
of a band of six layers to the extent of 58 millim. per meter, we 
require a load of 100. £8. $ = 842 kilogr. 

Hence of the load of 500 kilogr., which produced an elongation 
of the india-rubber band to the extent of 58 millim., 84°2 kilogr. 
are to be put down to the webbing. 

The other figures of the subjoined table have been calculated 
in the same manner. 





I 2 3 , y 
| Load borne by the : sep ogee hed 
Yotal load in Elongation in six layers of Proportion of] * si clei 
ilogr. millim. webbing. T and 3. es 
| per meter. kilogr. kilogr. 
58‘o 84°2 416 
] 85'0 174°5 626 
1100 110'O 203°1 837 
1300 1210 3400 959 
1500 133'5 420°7 1079 











The resisting power therefore due to the webbing increases 
from o0'168 to 0'261 of the whole resistance. 

If the figures of the resistance of india-rubber alone, set down 
in the last columns be represented graphically, it will be seen that 
they are exactly proportionate with the load, as previous direct 
observations had already demonstrated. 

Inferences..-Yo afford a more convenient general view of the 
results of the experiments, the clongations of the belts from 20 to 
200 millim. per meter are grouped together in the following 
Table : 

Loads per square millim. cross-section, pro 
ducing an elongation of 


Designation of Belt la ~ 





Remarks 

















| | 
| 5 | 50 | 75 | 100 125 | 150 200 
| | Fracture at 
( No. to o'21] 0 062) 086} 119) 1°89 2°76 kilogr. 
Leather-}) ,, 7 O16 | »| 0°45) O60] o'90! I'50 1°49 Ss 
Belt | V1 2g} 0°55] O80) 1°15] 1°49} 1°87! 1°60, 2°09 ,, 
’ | 0°43] 0°63) 084] 1°12) 1 34 
Cautta / \' it o « L{| 0°32] 0°33!) 0°33 
percha ¢ No. tr< 2 rT o'12| 016) of'20} 0°36 0°36 
Belt 9 '; } ol 20] 024) 0'26| 035 0°35 
Tidia ( (: og | vt 0°23} 0°30| 0°37 
sop! “aula "hy ‘ of 1] 0°15) 0'20) 0°26 0°33} O'40 0°46 
Belt ‘ 08 12] 017] o2 3 030] o'4o O46 ,, 
we 7}! 13 rt | ) ‘ 52) o'S0) 1°07] 7 _ 110 ae 
| | 1 47 233 » 
No. 9 tL Y17) 0°34] 0°52) 0°75) 1'00] 1°35 2°05 4 
India {" 10 oO'tz| 026] o'44) 063 088) — | — | o'952 ,, 
rubber] No. 142 | o'95| 1°25 —j} 108 ,, 
Belt t, oof 1 o'1g 31} 063) o'g5) 1°39} — | 2°0O ne 
with No igen. 1 St - o°25| 0'42| O'71| I'10 1°64 | — | 2°14 a 
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This table shows : 

1. ‘That the leather bands show the greatest variations, which 
undoubtedly arises from the fact that they must be stretched 
before use, so as not to stretch too much afterwards. 

2. That an clongation of to per cent. of the original length is 
the result when leather belts are loaded, on the average, under 
0°77 kilogr., india-rubber bands with webbing under 0’70 kilogr., 
pure india-rubber under 0°28 kilogr., and gutta-percha under 
o'25 kilogr. per sq. millim. 

3. That the elongation is twice that length when leather belts 
are loaded with 1°66 kilogr., whilst india-rubber bands with web- 
bing may be loaded to the extent of 2°52 kilogr. per sq. millim. 
before such doubled elongation occurs. 

4. That therefore such india-rubber bands, in a high degree, 
resemble leather, and that their elongations do not increase in 
the same proportion as the load. 

5. That both kinds of bands may be subjected to a tension up 
to 1 kilogr. per square millim. 

6, But that belts of pure india-rubber and gutta-percha may 
not be subjected to a greater tension than 0°25 kilogr. per millim. 

7. That gutta-percha, under a load of 0°35 stretches indefi- 
nitely in a temperature of 20°; and india-rubber breaks under 
o'4 kilogs. Experience has, moreover, shown 

8. That gutta-percha belts may be advantageously employed 
where the transmission is damp, but that they do not keep in 
warmth, and that to a certain extent they are everlasting wear, 
since the broken pieces can easily be remade into belts. 

g. That vulcanized india-rubber, after lengthened use, is much 








‘ will compare the results of the india-rubber band No. 1, with 
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impaired, an evil which is greatly lessened by the use of web- 
bing ; so that bands with webbing are more reliable and durable. 
10. That it is possible to produce india-rubber belts of much 
greater width than leather belts, which is highly important for 
the transmission of great power, alwi Lys provided the tension do 

not exceed 0°5 kilogr. per sq. millim. 
(Based on articles in the “ Bulletin a’E. ucouragement, y 
Feb. 1872, and the “ Civilingenieur,? Le ipsic, Vol. 

xvitt. Part 3.) 


A mode of obtaining very long Driving-Belts 
from Bullocks’ Skins.—This method, patented in Bavaria 
by A. Eschenlohr of Munich, consists in cutting open the animal, 
killed in the usual way, only from the tail to the hind-legs, and 
drawing off the hide like a hare-skin, cutting away the fore-legs. 
The skin thus drawn off forms a bag open at both ends, which 
can be cut, beginning at the hind-leg and going round and round 
in a somewhat spiral direction, into a belt of any desired width. 
Thus, out of one skin a continuous belt of from 25 to 50 feet 
long and 1 foot wide, or a belt of too feet length and + foot 
width, may be obtained. The belt can then be tanned in the 
usual way. (Dingler’s Polytechnisches Fournal, No. 5, March, 
1872.) 


MINERAL WEALTH OF SPAIN. 

‘has already been observed that the general ab- 
sence of means of transport throughout Spain has 
seriously operated as a drawback on mining in- 
dustry. The following are the lengths of railway 
open for traffic at the end of each of the years 
named, showing that, previous to 1860, there was 
no length of railway of importance, and that, at the end of the 
year 1871, the total length of line open was only 3,224 miles: 








Length of Railways opened at 


Year. the end of the Year. 
ROMO ce. Sr Se SS 17 miles. 
Ws S. ck ec fos yp. ap ey ae 8 63 . 
Ses 32) ae ee ym var, 200» 
Me os ee a ows eS OK ct ae 
i a a . 2 $254 
eM. 6 on SS we os mw SF i io oe 
PO ks ke a aa 
FO ie GS wos w Ses « « : 
MMe: les at er Se oy 1,693 
OSs ws a we ees oe 

eb Se ae we we eS oe oe , 
ees Oe aS ws: wr ey ae CR 


In 1871, there were 8,395 miles of highway in Spain, but these 
have been partially superseded by the lines of railway which run 
parallel to them. 

With so scanty a supply of railway communication, and in the 
absence of auxiliary roads to feed the railways, it may easily be 
explained why, out of a total of 7,040 concessions existing in 
1869, only 3,184 were productive, and only 2,407 were in a 
position to be able to transport their productions. 

Nevertheless, it is a remarkable fact that the production of 


lead, copper, zinc, manganese, and their ores, as a whole, in 
Spain, in the year 1867, exceeded that of England for the same 
year, thus : 


Productions in 1862. 

England. Spain. 
93,432 tons. 367,510 tons. 
158,544 5, 237,488 ,, 


Lead ore 
Copper ore 


Zinc ore _« « eo . 86,822 
Manganese ore. . . . 808 ,, $2,722 » 
Lead 68,437 ,, ; L508. 5, 
Copper. ion2ss 2,950 ,, 
Zinc 3 750 i 2,064 ,, 
348,693 801,120 


At the end of the year 1869 the existing concessions, when 
classified, showed the following proportions per cent. of the whole 
number : 

Objects of Concessions. 
Coal and other fuels 


Number. 
15°7 per cent. 


Ironore. . eet ener a Pa 

Other metallic ores . 6) o # ae See o 

Othersubstances. .....+ . 23 m 
100°0 
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The superficial extent of the several classes of concessions was 
as follows :— 


Objects of Concessions. 


Superficial Area. 
Coal and other fuels 


54°7 per cent. 


SO a Pa 

Metallic ores - << oso, See ” 

Other substances. . ..... 16 * 
100°0 


From the subjoined statement of the superficial extent of the 
concessions, it may be judged how inadequate the area granted 
by a concession was to its being worked to advantage :-- 

Number of Concessions. Total Area. 
Existing at the end of 
$00. . . - + 7,040 
Productive concessions 
at the same time . 


321,800 acres, or 46 acres each. 
3,184 

The productive concessions being thus, by excessive subdivision, 
limited to an average of fifty-four acres each, it is obvious that 
there is no inducement held out for the investment of capital on 
a large scale. Mines are frequently to be met with which have 
been abandoned after having been more or less profitably worked 
to a small depth. 

For coal mines the average superficial area for one concession 
was 222 acres. 

The number of men employed in the mines, and the number 
and power of steam-engines at work, was for the years 1861 and 
1869 as follows 


170,000 ” 54 ” 


Steam Engines. 





Men. Number, Aggregate horse-power. 
In 1861 29,192 5! 
In 1869 41,223 125 35349 


Showing an increase of forty-one per cent. in the number of 
men for the eight years to 1869, and an increase of 150 per cent. 
in the number of steam-engines, the average power of the 
engines being twenty-six horse-power. ‘The greater rate of in- 
crease of the engine power than that of the workmen, points to 
the need for more engine power as the mines increase in depth. 
At the same time the engine power is still insufficient for the 
economical production of the minerals actually turned out. 

The quantity of raw material turned out in 1869 has 
already been given, and it may be useful to show how the labour 
was distributed, and how much of each material was produced 
per man for the year 1869 : 

Production per Man. 


Raw Material. Number of Men. ‘Tons. 
Coal t 5,024 1096 
Anthracite... 4 37 
Lignite . _— 666 59°2 
Pees 69 31°2 
Asphalte . ... 10 956 
Bituminous schist . 15 so 
Iron. 3,003 103°7 
Lead . 15,408 18'0 
Argentiferous lc: id. 3.411 g'8 
Silver... . 1,308 2°! 
Silver pyrites. . . 42 435 
Auriferous stan . 6 6°5 
Copper. . 2,251 130°2 
Argentiferous c opper 110 2'0 
, oo See 119 2°0 
Zinc . i 3,258 34°38 
Mencity ... . 9222 8°7 
oe 4 o'5 
COMM. 2 ss 21 39 
Manganese .. . 1,894 15°5 
BAB ke ssa 192 gi'4 
RM ck 44 368'2 
Phosphorite 639 28°2 
Antimony. . . . 10 76 
Sulphur... . 355 35°2 
TOMAR «60 2 @ « 18 0'044 

Total . . . 422 Mean 42°77 


Having thus generally indicated the production and value of 
the mineral produce of Spain, it is now proposed to give, from 
official statistical documents, the results of production in each 
branch of mining industry, and its distribution amongst the 
provinces of the Peninsula. 

Coal._—The quantity of coal raised in Spain, in the year 1869, 
was found to amount to 550,387 tons. But the actual _aeaamaoger! 
of the Spanish collieries gives no idea of the development o 
which the coal-mining industry of Spain is susceptible. The 
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most exaggerated and the most contradictory opinions have 
been announced with respect to the richness of the coal mines ; 
it may safely be taken as proved that, though they cannot com- 
pare with English coal-mines, they are amply sufficient for all 
the requirements, present and future, of the country. 

The concessions for coal existing at the end of 1869, embrace 
a total area of 100,150 acres, taken for the most part where the 
coal crops out in the neighbourhood of the railways. The out- 
crops of coal more distant from the railways are not so much in 
demand as those near to the lines ; and it does not appear that 
any borings have been made with a view to test the extent or 
ramification underground of the coal discovered at the surface. 
The surface-beds of coal in Castile, for example, extend for a 
length of about ninety miles, and the coal-beds thus indicated 
occupy an area of 87,000 acres. Nevertheless, of this large area, 
the concessions granted only cover about 15,000 acres, in those 
portions of the coal-basin which lie nearest to the Santander 
and the Leon Railways; and even of those 15,000 acres, there 
are only 3,600 acres now being worked. The other coal-basins 
in Spain are all more or less similarly situated : many of them 
are not yet touched. 

The total area of the Spanish coal-basins is estimated to 
amount approximately to 450,000 acres, which is nearly equal to 
the extent of the Belgian coalticlds, of which the annual production 
is more than 13 millions of tons,as against little over halfa million 
of tons in Spain, in 1869. If the industrial position of a nation 
may be measured by the quantity of fuel it consumes, Spain 
would suffer very much by a comparison with France or Eng- 
land. ‘The total consumption of coal in Spain is now about 
1,200,000 tons annually, of which it is estimated that the railways 
consume about 450,000 tons ; this leaves about 750,000 tons for 
industrial and domestic consumption, or about ninety pounds 
per inhabitant ; whilst in France, in 1858, this branch of con- 
sumption amounted to eight times as much, and, in England 
and in Belgium, to two or three times as much as in France. 
From this point of view, Spain appears nowhere in the race of 
civilization. 

It is further remarkable, that Spain consumes more coal than 
she produces. England sends annually to Spain from five to 
six hundred thousand tons of coal. The reasons for such an 
abnormal state of things are not far to seek. The standing 
menace which Spanish legislation held over mining industry 
until the year 1868, was sufficient to keep away the capitalists 
of coal-mining industry. In addition, the political pre-occupa- 
tions of the Spanish people, and their heretofore unsettled 
governments, have been of themselves sufficient to retard the 
development of enterprise of all kinds in their country. But the 
railway companies are much to blame in this matter, by reason 
of their excessively high tariffs, which on several lines run as 
high as from sevenpence to ninepence per ton per mile. The 
evil effect of such damaging tariffs must be apparent, when it 
is considered that in England the tariff runs as low as one 
halfpenny per ton per mile, and that coal is carried more than 
fifteen times the distance that it is carried in Spain for the same 
charge. It is probable, however, that with the return of internal 
tranquillity, the situation of the coal-mining industry of Spain will 
of necessity rapidly improve, under the influence of the extension 
of railways, beneficent legislation, and a demand for coal far in 
excess of the present rate of production. 

The distribution of the coal-mining industry among the several 
provinces of Spain, together with the quantity produced, may be 
gathered from the annexed statement : 
No. of Mines. 


Provinces. Tons of Coal raised 


in 1869. 





Oviedo ‘ ; 210 367,195 
Valencia 37 89,461 
Cordova 6 79,457 
Léon : 20 5,828 
Sévilla 2 5,376 
Gérona 3 2,696 
Burgos ‘ ; 2 375 

281 550,388 


Lignite.—The beds of lignite are numerous and abundant in 
Spain ; but the demand for lignite, in the absence of manufac- 
tures, is exceedingly limited. ‘The annexed statement shows the 
production of lignite in the year 1869, from each province, the 
provinces being ranged in the order of the quantities produced 
and consumed ; but this does not afford any index to the mag- 
nitude and distribution of the beds of lignite. For example, the 
province of Teruel produced much less lignite than the pro- 
vinces of Guipuzcoa and Barcelona, although the beds of lignite 
in the former province are much more extensive than in the 
latter. 
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Provinces. Tons of lignite raised in 1869. 





Barcelona ‘ : . ‘ . 18,578 
Guipuzcoa é - 75390 
Teruel . ; ‘ F 4,278 
Baléares P ‘ ; - 3,246 
Logrofio ; : ‘ ; ; ‘ 387 
Alicante . ; : j ‘ 1,000 
Santander 3540 
Gerona . : ; 692 
Castellon 23 
Lérida . P ‘ 50 
Alava and others » 2360 

39,420 


Showing a total production amounting to 39,420 tons in 1869. 
In the year 1861, the production was 22,292 tons. 

Asphalte—The asphalte produced in 1869 was derived from 
two provinces—Alava and Soria—as follows : 


Provinces. Tons of asphalte raised in 1869. 


Alava . ; ; : ‘. ‘ 947°0 
Soria : . 94 
956"4 


The production in 1869, which did not amount to 1,000 tons, 
shows a falling-off since 1861, in which year the quantity raised 
amounted to 2,417 tons ; in 1864 it rose to 3,825 tons. 

/ron.—lf any additional proof were wanted of the deplorable 
state of industry in Spain, it would be the fact that, in presence 
of coal and iron in abundance in their own country, only waiting 
to be raised and manufactured, there is an importation of iron 
into the country from England and Belgium, in the form of 
machine, pieces of machinery, tools, merchant iron, plates, &c., 
exclusive altogether of the supplies for railways, amounting in 
value to upwards of £400,000 annually. 

It has been seen that, whilst the exportation of iron-ore from 
Spain increases from year to year, the manufacture of iron re- 
mains nearly stationary. The production of iron-ore, wrought- 
iron, and cast-iron for the years 1861 and 1869 were as fol- 
lows :— 


Year. Iron-ore. Wrought-iron Cast-iron. 
1861 130,259 tons 2,817 tons 34,532 tons 
1869 311,345 55 35,626 ,, 34,486 ,, 


During the interval between these two years, it is true, the 
annual production in all branches rose very much—particularly 
of the manufactured iron, which rose from fifty to sixty per cent. 
above that of 1861, and fell off towards 1869. 

The annexed statement shows the production of iron-ore in 
the various provinces of Spain, for the year 1869. It is observable 
that the maritime provinces produced the smaller quantities of 
ore. The ore beds at present worked in these provinces are such 
as possess natural facilities for ready exportation. The other beds 
have hardly been touched. The ore beds of the interior, many 
of which are rich and extensive, are completely neglected : 


Provinces. Tons of Iron-ore raised in 1869. 


Vizcaya. ; ‘ P . 164,800 
Oviedo. : - 33,549 
Murcia ; ‘ : ‘ ; 13,550 
Santander . : ‘ ; : - 34,539 
Alméria . ? ‘ ‘ 8,720 
Malaga. : ; ; , . 10,386 
Guipuzcoa . : ‘ : 18,497 
Logrofo . ; ‘ : 3,632 
Sevilla ‘ F . ; . 3,208 
Cordova . F ‘ . ; F 400 
Burgos : : : 332 
Navarra . ‘ , 11,474 
Lugo. ; F ‘ : : 944 
Léon . : ; ‘ . : ‘ 1,395 
Granada . . , ; 5 
Guadalajara. ‘ . : , 465 
Gerona. ° : . . ‘ 22 

Toledo ; . ‘ , : ; 1,400 
Badajoz . . i ‘ ; : 2,400 
Teruel ‘ ‘ ‘ . ; , 840 
Oreuse. ‘ : , ; ‘ 530 
Various. ; : : ‘ S 50 


311,346 

The total annual consumption of cast-iron, wrought-iron, and 
steel, is upwards of 180,000 tons. This is very small compared 
with the consumption in France and Belgium, but it is actually 
more than two-and-half times as much as the total production in 
Spain, which amounts to only 70,000 tons, as is shown by the 
following statements, to show from what provinces the cast and 
wrought-irons are produced :— 
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: Tons of Cast-iron made 
Provinces : 2 
ws in 1869. 


Oviedo 


D - weger 
Vizcaya . 10,420 
Navarra 1,934 
Guipuzcoa 4,200 
Sevilla ‘ ‘ 1,341 
Malaga . ‘ ; ; : ‘ 72 
Burgos . ‘ ‘ ‘ ‘ . 138 
34,486 


Provinces. Tons of Wrought-iron made 
Db 


in 1869. 


Vizcaya . 11,033 
Oviedo 10,990 
Guipuzcoa 3,036 
Alava . ‘ , ‘ ; ‘ 2,400 
Barcelona ‘ . : : ; 2,250 
Malaga . . . 1,855 
Navarra : ; ° ° 1,048 
Sevilla : ° ; 645 
Various . . 1,769 

35,626 


ZLead.—The production of the ores of lead, simple and argen- 
tiferous, diminished considerably during the interval from 1861 
to 1869, the productions for these years were respectively as 
follows : 


Year. Tons of Lead-ores raised. 
1861 , : ° » 3575519 
1869 : ‘. 311,514 


showing a net falling-off, in the last year, of about 46,000 tons, or 
15 per cent. as compared with the first year. The reduction is 
due, for the most part, to the diminished activity in the province 
of Murcia, where 119,000 tons less were raised in 1869 than in 
the first year. In other provinces, on the contrary, there has 
been generally a considerable increase, by which the deficit in 
Murcia was almost entirely covered. 

The study of the lead-mining industry in Spain is interesting ; 
it affords a typical example of the peculiar circumstances under 
which mining property is worked in Spain. When the law of 
1825 removed the prohibition on the working of mines, the 
remains of ancient mining operations were generally coveted 
by mining speculators. The southern districts of Spain, and 
particularly those of Gador and Almagrera, celebrated as the 
chief centres of ancient mining activity, in argentiferous lead, 
were promptly covered with numerous concessions of small areas 
averaging ten acres each in extent. Belonging to almost as 
many persons, eager to produce, and to realize their produce, it 
is easily comprehended that large quantities of ore were quickly 
brought into the market. ‘Those who were lucky enough to fall 
upon remains of an outcrop rich in ore, realized considerable 
fortunes by the property, at a comparatively insignificant outlay. 
The fame of considerable gain, easily acquired, had the natural 
result of drawing multitudes of speculators into the mountainous 
regions of the south, who for a sum of sixty-four shillings possessed 
themselves of a concession, and excited the mining mania, 
which extended from lead to silver, copper, and other mines, 
and pervaded the entire peninsula. 

The subdivision of the property into a multitude of small 
rectangles, though convenient with respect to the cultivation of 
the soil, and to the reclamation of the accumulated scoria and 
rubbish, as well as to the working of surface beds of ore, was,-on 
the contrary, productive of confusion, as applied to the working 
of mines after the surface deposits were exhausted. 

The total absence of roads rendered it impracticable to work 
any beds of ore but such as were situated near to a seaport or to 
a manufactory, and it was therefore necessary to abandon those 
which were at too great a distance to cover the cost of transport- 
ing the ore by mules over the mountains, the only way over 
which lay in the beds of torrents. 

Outcrops of ore were usually discovered by the inhabitants of 
the locality. A discoverer could not always raise even the small 
sum requisite to obtain a concession; so he either borrowed the 
amount, or associated with himself three or four partners, who 
clubbed their means to raise the sum, and set off in all haste 
and secretly to the capital of the province, paid the money, and, 
if not forestalled, secured the concession some months later. In 
possession of the monopoly, he was generally enabled to raise 
sufficient money in the town to purchase the needful tools; and 
he returned to dig away at his outcrops, alone or with his asso- 
ciates. 

When he had accumulated a few basket-fulls of ore, he carried 
them to the port, to the market, or to the neighbouring manufac- 
tory, to sell them. If the ore was rich, the concessionary found 
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no difficulty, after having made two or three journeys, in falling 
in with others who found for him the small sum necessary to 
make up his stock of tools, and even to purchase donkeys and 
mules. 

The method of working the plot consisted in opening on the 
outcrops a certain number of small pits or galleries, which were 
made to follow the windings of the strata. But directly the 
stratum thinned out, or was broken by a slip, or if water appeared 
in any of the small works, or if the labour of excavation became 
too severe, with a small result, the work was forthwith aban- 
doned, and another commenced a few yards further off. This 
method of working, by which the concessions were pierced all 
over with numerous little holes, has given a peculiar character 
to most of the mining districts in Spain. 

Hand-labour was cheap, it could be had for from four to eight 
reals per day, equal to from ten to twenty-pence per day; but, 
on the contrary, the cost of transport was high, and other condi- 
tions were unfavourable. Little or no machinery was employed 
at the mines. 

The division of the ground into rectangles, though feasible 
enough in a flat country, was impracticable in hilly, woody, or 
rocky districts. The confusion of border lines thus occasioned, 
in conjunction with the system of informers, gave rise to a great 
deal of litigation. In the richer mining districts, where competi- 
tion was more intense, legal processes could be counted by thou 
sands. Thus it has happened that the production of lead in the 
provinces of Murcia and Alméria, celebrated for their richness 
from the most remote antiquity, has declined from year to year; 
whilst it has increased in other mining centres, less rich, perhaps, 
but more secure from plunder. 

The production of common lead ores in the respective pro- 
vinces of Spain, in the year 1869, was as follows : 


Tons of common Lead-ore 
raised in 1869. 
. . . » o 104,514 


Provinces. 
Murcia 
Jaen . , 





‘ 67 271 

Alméria_. : : . é 26,553 
Granada . ‘ , . ‘ : 4,073 
Ciudad-Réal ; ‘ ‘ ; ‘ 3.532 
Badajoz. ‘ : ? : . 1,500 
Cordova . ; ; i ‘ ; 3.400 
Malaga : : ; : : 1,735 
Lerida , : . : : 200 
Castellon 93 
Tarragona. : ‘ . ‘ : 56 
Gerona é ; ; : ‘ . 62 
Barcelona . : ‘ : ‘ , 44 
Alava : . : : 1s 
Baléares . ; ; : : 055 
Toledo ‘ : ‘ ; ; ‘ Te) 
Zaragoza . : : ‘ : ‘ 65 
Viscaya . : . ; . ; 102 
Various. 7 : ‘ ‘ ‘ 1,399 
Total . : ‘ ; , . 278,375 


Argentiferous lead-ores were raised in the following quantities 
in 1869 :— 
gia : Tons of Argentiferous Lead-ore 
Provinces. & see 
raised in 1869. 


Alméria 


: : ‘ - 29,631 
Ciudad-Real ‘ . , 1,616 
Guipuzcoa , ; ‘ ; 1,185 
Soria ° ‘ : ; ; : 160 
Toledo. F 430 
Badajoz : : F ‘ 340 
Murcia. : ‘ ‘ ; ; 78 

33,49 


The manufacture of lead in Spain progressively increased during 
the years 1861 to 1869, notwithstanding that the total supply of 
ore fell off. The quantities were as follows : 


Tons of Lead manufactured. 


Common.  Argentiferous. otal. 
1861 64,667 
1869 73,037 10,661 $3,698 


Showing an increase of 30 per cent. in the manufacture of lead 
during the period of nine years. In one province, Jaen, the 
production was more than doubled. 

Though the exportation of lead-ores remained stationary, or 
nearly so, that of lead, on the contrary, was increased considera- 
bly; in fact it had quadrupled itself. 

The manufacture of lead in the different provinces is shown 
by the subjoined statement for the year 1869 :— 
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Tons of common Lead manu- 


Provinces. : ; 
factured in 1869. 


Jaen 29,336 
Almeria 16,622 
Murcia 12,058 
Cadova . 6,037 
Malaga 3,638 
Granada 2,752 
Guipuzcoa ; cs 2,209 
Badajoz. : ‘ : 289 
Various”. ; ; ; 99 


Total : ‘ ‘ 73,038 


Tons of Argentiferous Lead 


Provinces. . > 
manufactured in 1869. 


Almeria. ; : . 10,078 
Badajoz. - : ‘ 505 
Various. . : 7 78 

10,661 


From the foregoing statements it appears that Spain is the 
first lead-producing country of the day. 

Silver.—The production of silver-ores raised in the provinces 
of Guadalajara, Sevilla, and Madrid, in the year 1861 and 1869, 
was as follows ;— 

Tons of Silver-ore raised. 
1861. : , : : 3,005 
1869 . = ; 4,750 


The manufacture of silver during the same period was quad- 
rupled; but it appears that nearly all the increase was due to 
the extraction of the silver from the argentiferous ores of lead. 
The quantities for 1861 and 1869 were as follows :- 


Tons of Silver manufactured. 

1861 . . . = s xe) 
1869 . 31°3 

Copper.—The province of Huelva has supplicd almost the 
whole of the mineral as well as the manufactured metal. The 
working of the copper mines in this province has been greatly 
extended since they fell into the hands of large companies. But 
it has been seen that the increase of the ore raised has for 
the most part been exported, and that there has been very little 
increase in the manufactured produce. The quantities of copper 
ore, argentiferous copper-ore, and copper produced in the years 
1861 and 1869 were as follows :— 


Tons of — Argentiferous : : 
. ae on ‘ Copper. 
Copper-ore. Copper. 
1861. 151,297 ~ 2,706 
1869. 306,620 223 3,440 


The quantity of merchant copper exported was 4! tons in 1861, 
and 2,874 tons in 1869. 

The following statements show the quantities of copper-ore 
produced in the various provinces of Spain, in the year 1869 : 


Provinces. Tons of Copper-ore raised in 1869. 








H uelva ‘ ‘ ; - 293,335 
Sevilla 6,771 
Cordova : ; ‘ , 2,370 
Coruna. ‘ : : : 200 
Murcia. . ‘ . ; 720 
Oviedo. . : ; 56 
Almeria. ; ‘ ; : 618 
Santander : ‘ : F 120 
Gerona. ; : ‘ ‘ 104 
Jaen . 5 
Various 2,320 
306,619 

Tons of Argentiferous Copper-ore. 
Ciudad-Réal . : : ; ‘ 9 
Granada ; i : , ; 86 
Various ; ; ‘ ‘ ‘ 128 
s 223 

Tons of Copper. 

Huelva : : ‘ : - 3,323 
Sevilla’. 62 
Cordova 55 
3,440 


Zinc.—This metal was only discovered in Spain about fifteen 
years ago, for the most part subsequently to the period of the 
mining-fever. The manufacture of zinc is in its infancy. 
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The rapid development of the production of zinc-ore, is shown 
by the annexed comparative statement : 


1861 
1869 


The quantities raised in tl 


follows : 
Provinces. 
Santander 
Murcia 
Almeria 
Guipuzcoa 
Viscaya 
Teruel . 
Granada 
Cordova 
Castillon 
Alava 
Valencia 
Navarra 
Oviedo. 
Various 


Mercury. 


Tons of Zinc-ore raised. 


1e several provin 


24,009 
113,485 
ces in 1869 were as 


Tons of Zinc-ore raised in 1869. 


67,648 
32,000 
5,999 
1,451 
1,330 
Li22 
296 
46 
336 
1,084 
60 
509 
1,150 
350 


113,453 





The production of mercury was increased from 


6,894 tons in 1861, to 28,084 tons in 1869; and was, in 1869, 


divided as follows : 


Provinces. 
Ciudad-Réal 


Oviedo 


Tons of Mercury raised in 1869. 


19,984 
8,100 


28,084 


Nearly all the mercury is produced by the mines and manu- 
factories of Almaden, belonging to and worked by the Govern- 


ment. 
Manganese. 


The production of manganese has_ increased 


from 14,071 tons in 1861, to 29,402 tons in 1869,—more than 


doubled. 
follows ‘ 
Provinces. 

Huelva 

Savilla 

Teruel . 

Almeria 

Murcia 

Oviedo 

Burgos 

Various 


The production for each province in 1869, was as 


Tons of Manganese 
raised in 1869. 


20,646 
2,824 
1,000 
1,383 
1,250 
2,226 

50 
24 


29,403 


Cobalt, Tin, Sulphur, &c.—The production of cobalt, tin, soda, 
alum, phosphorite, antimony, and sulphur, in the year 1869, is 
shown in the annexed statements :— 


Provinces. 


Oviedo 
Various 


Orense 
Pontevedra 


Burgos 
Madrid 
Toledo 


Murcia 
Caceres 
Various 
Murcia 


Teruel 
Cadiz 


Tons raised in 1869. 


Cobalt. 


Tin. 


Soda. 


Alum. 


Phosphate of Lime. 


‘Antimony. 
Sulphur. , 


. . . 


ri i 
34 
80°9 


23°5 
‘3 





28°8 


4,002 
1,538 
12,000 
17,540 
16,200 
18,000 
75°5 
9,046 
2,534 


920 





12,500 
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The beds of Cobalt, and other substances above-named, are 
numerous in Spain; but they are for the most part lying un- 
worked. The utility of phosphate of lime in the composition of 
manures, has led to the extensive working of the beds of that 
substance, more particularly in consequence of the advancing 
price of guano. 

Metallurgical Works.—The number of factories, men em- 
ployed, prime-movers, and furnaces, in metallurgical works, in 
the year 1869, were, summarily, as follows :-— 

Number of men employed, 9,967.. Number of establishments : 

at work, 284; stopped, 163. Motive power :—285 water- 
wheels, and 207 steam-engines. Furnaces :—for iron and steel, 
48 smelting furnaces, and 474 refining, reverberatory, and other 
furnaces ; for lead, 407 furnaces ; for silver, 181 furnaces ; for 
copper, 69 furnaces; for zinc, 46 reverberatory furnaces ; for 
mercury, 40 distilling furnaces; for calcination, 117 furnaces ; 
sundry, 34 furnaces. 

Mines and Metallurgical Establishments worked by the State. 
—The results from the mines and manufactories worked by the 
State show a total value created of £1,091,593 in the year 1869, 
derived as follows :— 

Value of 





Raised. Tons. Manufactured. Tons. p : 
roducts. 
Almaden: 
Cinabar 19,984 Mercury 1,087. £220,521 
Rio-Pinto: 
Copper pyrites . 61,967 Copper . 974 60,880 
Linares :— 
Galena 3,988 Lead 1,881 28,381 
Salt Mines: 
Salt 161,968 781.811 
£1,091,593 


In conclusion, the natural resources of Spain are consider- 
able and very various: witness the rapid increase of her ex- 
ports during the last fifteen years, of wines, oils, cereals, fruits, 
minerals, &c., notwithstanding all her difficu ties and trials. The 
mineral industry, above all, is susceptible of great development, 
as is sufficiently proved by the results characterized by simply 
superficial operations, without roads, method, organization, or 
even capital, upon a limited number of ore-beds. Twenty-five 
years ago the working of mines was interdicted in Spain ; now this 
country produces more lead, zinc, manganese and certain other 
metals, than any other country in Europe. Legislation in Spain 
should be directed specially to the liberation and encouragement 
of the mining industry. Already much has been done by the 
suppression of the Denuncios—informers. The duty on foreign 
coals has been reduced from 32 to 5 reals per ton; that is, from 
about 6s. 8¢. to 1s. per ton. Much more is wanted to be done. 
Absolute security of possession should be granted ; also an equi- 
table adjustment of the duties on the mines and their produce. 
Soundings and borings should be encouraged; and, above all, 
parish or local roads should be constructed, and the demands of 
proprietors of the soil for compensation confined to reasonable 
limits. The high tariff rates maintained by most of the railways 
should be reduced; and the numerous short independent lines 
of railway should be amalgamated, so as to form a few larger 
systems. 


LOUTH’S PATENT THREE-HIGH PLATE AND 
SHEET-ROLLS. 


N medio tutissimus ibis” is doubtless about 
sound a piece of advice as can be given to those 
erring mortals who are apt to rush into extremes; 
applied, however, to the machinery by the name 
of which we have headed this article, we think 
that “in the middle,” so far from being the safest 
place, is just that which is fraught with the greatest danger, and 
in this lies the essential difficulty of three-high rolling machines 
being satisfactorily worked. We have, however, always our- 
selves thought that there may yet be found a solution to the 
problem, and that, as a theory, it is preferable to anything like 
reversing by means of clutch-gearing or pulls-over. In the 
“Journal of the Iron and Steel Institute,” for 1872, vol. ii. we 
find a very interesting account of this system, which is stated to 
be in use at no less than twenty-three different mills in Ame- 
rica. Broadly speaking, the great advantages of forwards and 
backwards rolling are, first, the saving of labour; secondly, the 
saving of time; and, thirdly, the avoiding of that shock to the 
machinery which it has as yet been found impossible to avoid 
by any of the arrangements brought into notice in England. 
Against these advantages, Mr. Menelaus, than whom we can 
scarcely quote a higher authority, said, at the discussion at the 
meeting of the members of the Iron and Steel Institute, held at 


as 








Glasgow, in last August, that “it, however, would not be con- 
venient in England to roll with three-high rolls, for several 
reasons, the first of which was that it would entail on them” 
the iron-makers) “the necessity of keeping a much larger stock 
of rolls than they now had ; and it was well known that a con- 
siderable element of expense in making iron rails was the im- 
mense stock of rolls that English manufacturers had to keep, to 
suit the tastes and opinions of engineers.” ' 

We cannot see exactly why .xydand is ina worse position 
than any other country in this regard, save and except that as we 
are the largest manufacturers, we have the greatest number 
of sections to produce ; these, however, must on the average be 
simply proportionate to the out-turn, and it may be that the mill 
at Dowlais, where, according to Mr. Menelaus, they change the 
rolls five or six times a week, is one which they keep for the very 
purpose of working off odd bits of orders, and thus relieving 
the others from constant changing. Indeed, we incline to think 
that the cat has here been allowed to slip out of the bag, and 
that what is certainly a somewhat vexatious proceeding to an 
iron-master, is perhaps quite an exceptional disarrangement of 
the general order, which doubtless marks the internal economy of 
the Dowlais Works. “Mais revenons 4 nos moutons,” which 
are the questions of how far iron of an angled section can be de- 
livered from the same rolls forward and then backward. All 
practical men have seen gzéde mills rolling small flats and 
squares, but we do not think that even in the best of them a do/¢ 
has yet been satisfactorily run through—for, strange to say, a 
bolt is not rolled out of a round groove, but from what roll- 
turners call a gothic one, and requires what is_ technically 
known as “ holding up;” and as there is, so far as we know, no 
invention as yet offered to the world which is equal to the 
manipulation of keeping a bolt in its place and preventing a 
*feen,” we hence are of opinion that no bolts could possibly be 
rolled of true section by a “three-high” mill. On the other 
hand, however, it seems distinctly clear that, for rail sections, a 
due allowance being made at their angles for clear delivery, 
there would be, physically speaking, no actual impossibility for 
the backward and forward movement being successful. 

Mr. Menelaus lays considerable stress in the speech we are 
referring to, on the question of section, and the nicety with which 
English engineers insist upon it being produced, as in distinction 
from what their American confréres are willing to accept. In- 
dividually, we have always thought that a vast deal too much 
importance has been attached to the question of the section of a 
rail, and can remember more than one specification in which 
the drawings, when first furnished to the manufacturer, repre- 
sented a bar which it was simply impossible to deliver from any 
rolls that ever were turned. We have seen rails of thoroughly 
good quality, not over-heated, not in the slightest degree torn 
at the shoulders, from want of sufficient iron going into the 
finishing grooves, rejected merely because the female gauge used 
by the inspector did not exactly fit. Now, with all due deference 
to the engineers who insisted on such accuracy, we confess that 
to us it savours not a little of the over-exactitude which may in- 
duce a man to waste an hour over tying a neckcloth and eventually 
have to acknowledge fac/ure, and be content with a mistake. 
Apart, however, from all this, there is surely no such waste of time 
in changing rolls nowadays, as can be remembered by those who 
recollect the old fashion of taking them out of the housing stan- 
dard by the aid of a pole and a dozen men hanging on to it, to 
counterbalance the weight. In Dr. Louth’s article, in the 
“ Journal of the Iron and Steel Institute,” thereis also a statement 
to this effect : “ The rolls are all turned perfectly straight and 
level, so that they bear all over ; and a stream of water is con- 
stantly kept on each roll to keep it perfectly cool. The effect of 
this is, that there is no expansion and contraction of the rolls, 
and the sheet or plate is very smooth. The water having the 
effect of washing off all the scale, and preventing it sticking to 
the rolls. Some people are under the impression that by using 
so much water, the sheets and plates would get too cold.” Such, 
however, is not the case, as the water runs off in a globular 
form.” We have always understood that any fluid brought into 
contact with a solid body at a higher temperature, would assume 
a globular form and that that globular form was attributable to 
the generation of steam around it, which generation must 
represent an abstraction of heat. 

Another word in conclusion as to a point we have not as yet 
touched upon ; it has not, we think, been yet definitely settled as 
to what is the actual change which converts a crystal (cast), into 
a (fibre) of wrought-iron ; but, whatever chemical alteration may 
take place in the decarbonization, it seems quite certain that there 
is also a mechanical one, and the question then arises as to how 
far forward and backward rolling might affect the formation of 
the latter. It was remarked to us not very long ago by a tho- 
roughly practical man, that in his opinion ail reversing or three- 
high mills would have the effect of destroying the tendency to 
change the crystals into fibres, from the fact of the rolls working 
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| first forwards and then backwards ; or, as he very forcibly put it, in the salt-cake is a matter of but little consequence, the presence 
| looking at a tree close by, “ You cannot make it grow at both of this impurity simply slightly increasing the bulk of liquors 
| ends without spoiling the middle.” GEORGE W. FRASER. that have to be dealt with. It is quite a matter of opinion as to 
whether the saving of vitriol in the production of the salt-cake, 
| | and the slight gain in time during the furnacing of this material, 
| | do not over-balance the extra expense incurred in evaporating, 
; | ON THE LOSS OF SODIUM IN THE MANUFAC- &c. the larger bulk of liquors obtained when salt-cake containing 
TURE OF SODA BY LEBLANC’S PROCESS. i gal cents. of undecomposed salt is used for black-ash 
| i : ee : : : In the same way different alkali makers permit different 
By C. R. A. WriGHt, D.Sc., F.C.S., Lecturer on Chemistry in amounts of loss to accrue from the incomplete conversion of sul- 
St. Mary's Hospital Medical School. phate of sodium into carbonate, &c. Some manufacture ball- 
soda (black-ash), containing only a few tenths per cent. of 
LL alkali manufacturers are aware, that out of sulphate of soda ; others are content with an article which con- 
every hundred parts of sodium employed in the | tains on an average from 1 to 2 per cent. of undecomposed 
form of common salt in the manufacture of soda, _ sulphate ; as 100 parts of black-ash represent about 65 of original 
a considerable quantity, often amounting to ten or | sulphate of soda, this would represent from 14 to 3 parts of loss 
even twenty parts, fails to be converted into car- per 100 from this source alone. 
bonate of soda, or such other sodium compounds The item of loss from reproduction of sulphate by the oxidation 
as are capable of neutralizing acids, and of consequently swelling of sulphide, formed either during lixiviation or previously in the ball- 
up the per-centage of “ available soda” indicated by the analysis ing process, is rarely one of great magnitude, principally because 
| of the marketable products. During the last few years various _ the sulphide is rarely converted wholly into sulphate by oxida- 
| | experimenters have made this point a question of study, and from __ tion, the majority being usually transformed into sulphite and hypo- 
| 
| 
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the results of their investigations several practically valuable 
pieces of information have accrued. 

The various circumstances which go to make up the total 
amount of loss may be thus classified : 

1. Losses from leakage, spirting, sinkage into brickwork of 
furnaces, &c. 

2. Losses from volatilization and from mechanical carriage of 
particles of product into the flues by the draught. 

3. Losses from incomplete conversion during the various 
stages ; 7. ¢. non-conversion of the whole of the salt used into 
sulphate of soda, and non-conversion of the whole of the sul- 
phate of soda thus obtained into carbonate of soda and other 
products capable of neutralizing acid ; together with these may 
be classed the loss from reproduction of sulphate of soda from 
the formation of sulphide of sodium during lixiviation, and its 
subsequent oxidation ; and the loss from deficient lixiviation of 
the ball-soda. 

4. Loss from formation of compounds of sodium that are in- 
soluble in water, and consequently remain in the vat waste. 

The first three of the above sources of loss have been long 
known, and are capable of being reduced to a comparatively 
small total by carefully regulating the various processes, &c. As 
to the third item, the practice of manufacturers varies much with 
respect to the margin of loss they are willing to allow. Some 
alkali makers so regulate the amount of vitriol added to the salt, 
and the subsequent firing, as to produce a salt-cake containing 
but a few tenths per cent. of undecomposed chloride of sodium 
7. e. reduce the amount of loss from non-conversion of chloride 
of sodium into sulphate to much less than I in 100) ; others, on 
the other hand, are satisfied if the “total available sulphate of 
sodium” contained in their salt-cake amounts to 95 per cent. ; 
7.e, they permit something like 5 in the Ioo of original salt to 
remain undecomposed. In reference to this point, it is to be 
noticed that, if the per-centage of residual chloride of sodium in 
the salt-cake is made small, a much larger proportionate loss of 
vitriol from volatilization is produced. In well-worked blind fur- 
naces, where the finished salt-cake retains 3 per cent. of chloride 
»f sodium, the loss of vitriol from this cause is extremely small, 
but little being to be found in the condensed hydrochloric acid ; 
but if a greater heat, a more prolonged roasting, or a larger quan- 
tity of vitriol, in the first instance, be employed in order to dimi- 
nish the quantity of unaltered chloride of sodium, the quantity 
of sulphuric acid volatilized is sensibly raised, and may even 
amount to several per cents. of the total quantity used. On the 
other hand, many alkali makers are in the habit of supplying a 
soda-ash to the market containing 48 per cent., or even less of 
“available soda,” and are consequently obliged to add common 
salt to the stronger ash actually turned out from the furnace, in 
order to dilute it down to this point. This custom, which appa- 
rently arises from the ignorance of the consumers, is hurtful in 
several ways. When the ash is sold at a fixed price fer unzt (1 
per cent. of available soda), the manufacturer receives nothing at 
all for the salt used for dilution ; thus 48 tons at 56 per cent. 
fetch as much as 56 tons at 48 per cent., and the odd 8 tons of 
salt, &c., added for dilution in the latter case is simply unpaid 
for. The larger bulk of material necessitates increased cost for 
cooperage, carriage, warehouse room, &c.; and, finally, the 
diluted soda-ash is less suitable for many purposes than the 
stronger ash ; thus the presence of much chloride of sodium is 
injurious in soap-making, inasmuch as it tends to hinder saponi- 
fication from its “ cutting” the soap, z.e. rendering it insoluble 
in the brine produced. To manufacturers who deal in soda-ash 
containing less than 50 or 51 per cent. of “ available alkali,” the 
presence of several per cents. of undecomposed chloride of sodium 








sulphite, compounds which, though useless to the consumer, are 
capable of decomposition by the test acid used in valuing soda- 
ash, and are consequently reckoned as “available soda.” The 
presence of any quantity of sulphide of sodium in the vat liquors 
is manifestly injurious, inasmuch as the soda-ash is apt to be 
contaminated with this substance, discoloration and depreciation 
in value being then the results ; but it rarely happens that well 
made ball-soda contains so much sulphide as to risk this con- 
tingency; carelessness in manufacture, especially overheating 
towards the end of the operation, however, may cause “ burning ” 
of the black-ash, ¢.e. the conversion of much sodium carbonate 
into sulphide in the ball-soda; whilst the employment of too hot 
water in lixiviation is apt to cause the same change to a by no 
means inconsiderable extent. 

The researches of Kolb (“ Bull. Soc. Chem.,” Paris [2] vi. 11 
and vii. 370; “Annales de Chemie et Physique,” Feb., 1866,) have 
shown that, other things being equal, the presence of excess of 
lime in the ball-soda tends to diminish the amount of sulphide 
formed during lixiviation; for the conversion of sodium carbonate 
into sulphide is perceptibly hindered by the presence of caustic 
soda, the quantity of which existing in the leys is (c@terds paribus) 
the greater the larger the excess of lime used in the balling process. 
The theoretical proportions being— 


Sodium sulphate . . I00 parts, 
Calcium carbonate. . 704 ,, 
Carbon a oe es 


M. Kolb recommends the employment of an excess of chalk, 
about one-third more than the theoretical quantity, z. ¢. of about 
94 parts of calcium carbonate to 100 of sulphate of sodium ; the 
carbon being similarly increased to about 44 parts per 100 of 
sulphate to allow for loss by burning off. 

The formation of sulphide during lixiviation is greater the 
longer the liquors are kept in contact with the undissolved por- 
tions, the higher the temperature, and the more dilute the liquors ; 
so that it becomes finally a matter of judgment as to whether the 
slightly increased loss from not pushing the washing of the “waste” 
to the utmost, so as to extract all the soluble soda salts, is not 
counterbalanced by the small saving in time and the greater 
freedom from sulphide in the liquors obtained. 

In May, 1867, the writer communicated to the Chemical Society 
of London a paper calling attention to the subject of this article, 
and detailing the results of experiments and observations on these 
points, made during several months in a large alkali works pro- 
ducing one hundred tons of soda-ash weekly (“Journal of the 
Chemical Society,” v. 407); owing to the nature of the contracts 
and other circumstances, more attention was paid during this 
period to the gvavztity of material produced in a given time than 
to the carrying out of each subsidiary operation in such a way as 
to reduce the loss at each stage to the minimum amount possible; 
and hence the amounts of loss from imperfect conversion of 
material and other sources, are in some cases much greater than 
need necessarily be the case. Starting with salt-cake of the 
average composition : 


Neutral sulphate of sodium. F : P . 87°33 
Acid - ss ‘ . ‘ : ; 3:97 
Chloride of sodium . j ‘ ; . : ; “31 
Sulphate of calcium, oxide of iron, moisture, &c. &c. 3°59 
100°00 

Total available sulphate of sodium . 89°56 


The losses experienced in the conversions of this salt-cake into 
soda-ash were found to be as follows :— 
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Previous ( Undecomposed sodium sulphate. 3°49 
to Insoluble sodium compounds ‘ 5°44 
lixiviation Vaporization, &c., of sodium compounds 1.14 
During and (Soluble alkali left in vat waste ; 3°61 


after 4 Oxidation of sulphide to sulphate Inappreciable 


lixiviation. (Leakage and other losses 6°56 
Total per centage of loss ‘ 20°24 


In other words barely four-fifths of the sodium sulphate em- 
ployed was converted into “available soda” in the marketable form. 

As regards these numerical values it is to be noticed that the 
losses from leakage, &c. are much greater than would be the case 
in works where scrupulous attention was paid to the prevention 
of such sources of loss; the amount of undecomposed sulphate in 
the black-ash is much greater than is the case in many other 
establishments where the circumstances of production are less 
unfavourable to a good yield than those obtaining while these 
observations were made (thus the black-ash contained on an 
average 2°06 per cent. of its weight of undecomposed sulphate of 
sodium, whereas with careful workmen there is no difficulty in 
limiting the average amount to 06 or o’8 per cent.); and the 
amount of so/#b/e sodium compounds left in the vat waste was con- 
siderably greater than that left by many makers; 100 parts of dry 
waste contained of soluble oxide of sodium 1°31 parts on an ave- 
rage; frequently this constituent amounts to less than 0’5 parts in 
other works. 

The item of “volatilization, &c. of sodium compounds” is 
perhaps somewhat overstated, being arrived at by a method of 
differences and not from direct observation ; the subsequent 
researches of Scheurer-Kestner (“ Bulletin. Soc. Chem.” Paris [2] 
xiv. 119) indicate that the amount of sodium actually volatilized in 
the black-ash furnaceis either nilor sosmall as to be imperceptible. 

As regards the item “ Conversion of sulphide into sulphate” 
it is to be noticed that the mode of oxidation of red liquors 
employed was the injection of air and steam; this method 
appears to give rise chiefly to the formation of sulphite and 
hyposulphite, the sodium in which compounds is, as previously 
stated, reckoned as “available alkali” in the process of testing, 
and cannot therefore be regarded as lost: other means of oxida- 
tion are, however, sometimes employed which cause a by no 
means inappreciable amount of sulphate to be regenerated : the 
amount of loss from this cause of course depends on the amount 
of sulphides contained in the liquors, and on the nature of the 
oxidizing process employed. Thus Kolb proposes (/oc. cit.) to get 
rid of the red colouring substance (probably a double sulphide 
of iron and sodium) by the addition of green vitriol (ferrous 
sulphate) which precipitates ferrous sulphide and forms sodium 
sulphate by re-acting on the colouring substance; the whole of 
the sodium contained as double sulphide is thus lost. Similarly 
oxidation by addition of bleaching powder, &c. converts the 
sodium of the sulphide into sulphate. 

The main unavoidable source of loss in the above determina- 
tions appears to be the formation of an insoluble sodium com- 
pound which is left behind in the soda waste; it is probable for 
many reasons that this substance is a double carbonate of calcium 
and sodium. The writer’s observations indicating the existence 
of some such compound have since been abundantly confirmed 
by Scheurer-Kestner (“ Bull. Soc. Chem.” Par. [2] xiv. 119) and 
Mactear (‘‘ Chemical News,” xxv. 54), whose researches have in the 
main confirmed the general character of the results obtained by 
the writer, although (as might be expected from the fact that the 
work was in some instances carried on under different conditions) 
the numerical values of the various sources of loss were in some 
instances considerably different. Thus Scheurer-Kestner finds in 
three experiments on a manufacturing scalethe following numbers : 

Insoluble Sodium contained in waste per 100 of that used 
as Sodium Sulphate. 





I. Ss oo eee ee ‘ 5°90 
2. = «+ - « &» & wee 

3. : ; ; ; ‘ ; ; 5°38 
Mactear gives the following experimental numbers :— 

, Experiment Another sa 
from work of experi- One se 
one furnace. ment. work. 

Loss as neutral salts’) 
(sodium sulphate 5°30 1°65 812 
and chloride). . 
Loss as sodium sulphide — 2°81) 
Loss of soluble soda ‘ : ‘ ce, 
in waste. : } ha N 
Loss of insoluble soda ‘ 6 96 : me 5°97 
in waste. lial 
Other losses. . . o'81 1:27) 
Totalloss .. 13'07 10°13 14'09 


In a recent paper on this subject (“ Bull. Soc. Chem.” de Paris, 
xvii. 483) Scheurer-Kestner has detailed the results of a number 
of experiments and observations on the insoluble sodium com- 
pound retained in the waste; he finds that the larger the quantity 
of limestone or chalk employed in the black-ash mixings, the more 
sodium is retained in the waste in a form insoluble in water. 
Thus he obtained the numbers given in the first three columns 
of the following table, those in the last column being calculated 
from his data on the supposition that 100 parts of dry waste are 
derived from 167 of black-ash containing 24 per cent. of “ avail- 
able soda” equal to 17°8 of sodium. 











: ’ | - | Sodium left in 
No. of Chalk used} Insoluble waste ner 460 
Experi- | per 10° Sodium in 100 pees sa in 
ment. of Salt-cake. | of dry Waste. BI eal 

I. 95 0°39 1°30 
2. 98 0°59 2°00 
3. | 102 0°86 2°90 
4. 107°5 1°27 4°27 
e. 111 1°30 4°38 
6. 112 1°36 4°58 








Experiments 1 and 6 were made on waste produced during 
the usual manufacturing operations; the others on waste obtained 
from lixiviation on a smaller scale. 

It hence follows evidently that the greater the excess of lime 
used the greater is the loss of sodium from the formation of this 
insoluble compound.' On the other hand Kolb’s results indicate 
that an excess of lime up to nearly equal weights of salt-cake and 
limestone is beneficial, preventing the formation of sulphide 
during lixiviation; it may therefore be concluded that from 95 
to 100 parts of calcium carbonate to 100 of sodium sulphate are 
the most economical proportions that can be used. 

A custom which prevails in certain districts as to the valuing 
of marketable soda-ash, &c. calls for some notice, inasmuch as 
those who adopt it must necessarily make out their “ returns” in 
such a way as to indicate a much less total loss of sodium in the 
manufacture than is actually the case. As is well known, alkalies 
are valued by the process of Decroizilles (modified and improved 
by Gay Lussac, Mohr, and other chemists), which consists in 
making a solution (est Ziguor) of some acid of definite strength, 
and adding this to a weighed quantity of the substance to be 
examined until the boiled liquid is deprived of all alkaline pro- 
perties, 7. ¢. loses the power of restoring the original colour of 
vegetable colouring matters that have been altered by the addi- 
tion of a minute quantity of acid. Now in the first place ordi- 
nary soda-ash contains small quantities of calcium carbonate and 
aluminate of sodium, and the calcium and aluminium of these 
substances are, by the method of valuing used, reckoned as 
though they were the equivalent quantities of sodium, and thus 
the marketable products are represented as containing more 
sodium than they really do contain ; in order to calculate cor- 
rectly the amount of sodium lost in the manufacture the average of 
the analytical results obtained by the use of the test acid must be 
corrected by estimating and subtracting the sodium equal to the 
average calcium and aluminium present in the soda-ash. 

In the second place, it is usual in certain districts for the com- 
mercial analyst who reports on the value of the commodity to 
adopt in the calculation of his results an erroneous method of 
computation, the result of which again is to represent the sub- 
stances as containing more “ available soda” than is actually pre- 
sent : whatever be the nature of the test acid used, every I part 
of “ basic hydrogen” in the acid used represents 23 parts of sodium 
(accurately 23°04— Stas): the analyst, however, reckons 24 as 
the weight of sodium equivalent to 1 part of hydrogen, and hence 
represents the soda-ash as containing 345 or 4°35 per cent. more 
sodium than is actually present in the substance examined. Other 
analysts, however, adopt a system which-diminishes the error thus 
introduced ; they reckon the “ equivalent” of oxide of sodium, 
Na, O, to be 2 x 24 + 16 = 64 instead of 2 x 23 + 16 = 62, 
and hence in calculating the per-centage of “ available oxide of 
sodium” contained in a sample of soda-ash an increase to the ex- 
tent of 2, or 3°22 per cent. on the value is made. Yet others, 
again, calculate thus: if 23 be the equivalent of sodium, 100 
parts of pure carbonate of sodium, Na, COs, will contain 58°49 
parts of oxide of sodium ; but if 24 be taken as the equivalent of 
sodium, 100 parts of carbonate of sodium will contain 59°26 of 
oxide of sodium. The analyst then standardizes his acid by 
means of pure carbonate of sodium, and reckons 59°26 vols. of 
acid to represent 100 parts of carbonate of sodium, and conse- 





1 A somewhat contrary result was obtained by the writer in some ex- 
periments on this point (oc. ci¢.); but these experiments were not 
prosecuted to any extent, and were in all probability vitiated by the 
extremely large proportion of limestone added preventing proper mixture 
of the materials, 
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quently 59°26 parts of oxide of sodium, instead of only 58-49 
parts of oxide of sodium ; the value of the soda-ash is thus re- 
59°26— 58°49 |. 
58°49 
Were the mode of calculation adopted by analysts always the 
same, it would matter but little whether it were theoretically ac- 
curate or not, provided the same value were always given to the 
same goods ; but as just illustrated, no less than four different 
values may be attributed to the same sample by different analysts 
from the same analytical data ; viz. 
1. The true value. 
2. A value 1°32 per cent. too great. 
Ee - 3°22 - “ 
4. ” 4°35 
Thus, to take a case ; suppose a sample of soda-ash to con- 
tain accurately 47°45 per cent. of available soda ; according to 
these various methods the following per-centages would be 
ascribed :— 


presented as 1°32 per cent. more than it really is. 


” ” 


i. , ; ; : : 47°45 
2. ; - " i , 48°06 
3. F , ‘ 48°97 
4. i ; ‘ 49°51 


In accordance with the custom of reporting the value as the 
whole number nearest to that indicated by the analysis, the values 
47, 48, 49, and 50 units would be attributed to the same sample 
from the same analytical data according to the mode of com- 
putation adopted. 

Most analysts who use the 24-equivalent of sodium employ 
the last-mentioned method of calculation (2), and thereby inflict 
comparatively little loss on the purchaser; but to the writer's 
own personal knowledge modes of calculation are adopted by 
analysts in certain districts which enable the manufacturer or 
dealer to invoice and sell his goods as containing 2 or even 3 
units more than they really do contain, and consequently to 
pocket a clear profit of 4 or even 6 per cent. of the money paid, 
exclusive of all other sources of profit. 

Manufacturers in districts where the true system of valuing is 
adopted repudiate indignantly the idea of thus taking advantage 
of their customers ; analysts in the districts where such practices 
are adopted plead that it is a “trade custom.” To discuss the 
point further would be foreign to the present subject ; it may, 
however, be noticed that if any but the true mode of valuing 
soda-ash be adopted, the manufacturer represents his returns 
as being just as much higher than they really are, as is equal to 
the error introduced in the computation; and hence deceives 
himself by supposing that his manufacturing losses are less than 
they really are. 


IMPROVED NAPPING MACHINE. 





E give engravings of a new American machine for 
raising the pile on woollen and cotton fabrics. 
“In figure I is given a perspective view of the 
machine, which is intended to be driven by steam 
or other power. It will be seen to consist essen- 
tially of a central cylinder and four systems of 
rollers, all ot which are operated by the one driving shaft. The 
central, or napping cylinder, carries on its periphery the cards 
or teasles by means of which the pile is raised. Each system of 
rollers performs the duties of carrying in the cloth, presenting it 
to the operation of the napping cylinder, and carrying it away 
again to a fitting receptacle, as shown in the engraving. It 
follows, therefore, that as many pieces of cloth may be napped 
as there are systems of rollers ; and their number may, of course, 
be increased or diminished according to convenience. As the 
operation of the machine is complete in each system, an expla- 
nation of one will explain the whole, and the reader will now, 
therefore, please refer to fig. 2, in which one system of rollers 
and the driving mechanism of the machine are shown in detail. 
A is the driving shaft. To it is attached the eccentric shown, 
by means of which the four arms which operate the four systems 
of rollers are actuated and made to oscillate and to advance and 
recede alternately ; their motion is circumscribed by a fifth arm, 
which slides on a fixed bearing at the lower part of the machine, 
as delineated. On the shaft A, behind the eccentric shown is 
placed a second eccentric, by which the gear wheel, B, is worked. 
This wheel, B, is limited to an upward and downward oscilla- 
ting movement, by a contrivance similar to that by which the 
movement of the arms is circumscribed. To the napping cy 
linder, C, is attached the inner gear, D. They both run loose 
on the shaft A, and an intermittent revolving movement is pro 


























THE PRACTICAL MAGAZINE. 





duced in them by the action of the gear B. The roll FE, which 
is run by a band and pulley on the further end of the shaft A, 
is arranged for keeping the napping cards, &c. clear. We will 
now examine the system of rollers. The roller F is carried by 
the arm G, the further end of which is slotted and engages with 
the shaft of the roller, H, in the manner indicated by the dotted 
lines. The driving-arm of this system (which is broken off in 
the engraving) has a rod, as shown, which passes through the 
slot 1,in the arm G. ‘The outer end of this rod is provided 
with a pivoted arm, J, which is adjustably attached to a lever, 
the other end of which carries a spring pawl, which latter 
actuates a ratchet wheel attached to the shaft of the roller H. 
This ratchet-actuating mechanism which is partly shown and 
indicated by dotted lines in fig. 2,is so fully shown in fig. 1, 
as to require no further explanation ; and it will readily be seen, 
on inspection thereof, how the outward movement of the rod 
results in a partial revolution of the roller H. The two rollers 
geared to H, of course make corresponding movements in the 
opposite direction. At K is the cloth to be napped ; it passes 
from the recess in which it lies round the lower roller, between 
that and the roller H, round the roller F, and thence between 
the roller H, and the one above it, whence it passes over a small 
outside guiding roller into a suitable receptacle. 

In the operation of the machine, on each revolution of the 
driving shaft, the napping cylinder is moved forward slightly in 
its revolution and brought again to a stand, while the roller F 
which presents the cloth to the napping cards, is moved eccen- 
trically away from and then towards the cards ; at the same 
time the action of the ratchet device causes a partial revolution 
of the roller H, and the cloth is consequently fed in by the lower 
pair of rolls, and withdrawn by the upper to the same extent. 
In this way every portion of the surface of the cloth is presented 
to the nappers, and the operation is performed in a highly 
effective manner. 

By adjusting the ratchet mechanism suitably, the roller F, 
can be made to approach the napping cylinder more or less, as 
may be desired ; and by this means the thickness of the layer of 
fabric raised into pile can be precisely determined, which makes 
the machine of peculiar value in the manufacture of canton 
flannels, where the strength of the flannel is frequently jeopar- 
dized by the depth of the nap. 

Among the advantages claimed for this machine are the small 
space it occupies, the non-liability to get out of order, and the 
facilities it gives for inspecting the work as it is performed. 
Should the fabric not be sufficiently napped on passing one set 
of rolls, it may readily be subjected to the action of another set 
before leaving the machine; and if it is designed to nan “oth 
sides of the cloth at one operation, the object is easily accom- 
plished by passing it through a second set of ro Is in reversed 
order. Piece after piece of cloth may be carried through the 
machine by simply sewing the end of one piece to that of the 
next. 

The device is patented, and further information in regard to 
it may be obtained by addressing the inventor, Mr. Calvin P. 
Ladd, of the Ridgewood Works, Bloomfield, N. J. United 
States. 


ABSTRACTS OF PAPERS IN THE MAGAZINES OF 
THE ASSOCIATED ENGINEERS, ARCHITECTS, 
AND BUILDERS OF GERMANY. 
PRANSLATED FROM “ THE CIVIL ENGINEER,” LEIPZIG. 
(Continued from p. 52.) 


Magazine of the Association of German Engineers, 1872, 
Vol. XVI. Parts t—4. (Conclusion.) 


IENSINGER v. Waldegg. On the Manu- 
facture of Wheels with Spokes.—In the 
works of Mr. Cockerill, the naves, weighing from 
60 to 95 kilogr., and composed of a faggot weigh- 
ing about 40 per cent. more, in cube form and 
consisting of iron rods, No. 4, arranged cross-wise, 
receive their first hammering under a hammer weighing five tons; 
they are then again brought to a white or welding heat, and 
finished in one heat. The boring is performed during the same 
heat by means ofa slightly conical stamper under the same steam- 
hammer. In preparing the spokes, somewhat tapering towards 
the outer end and about 21 or 3 times as broad as they are thick, 
parcels of iron, No 4, are welded together under a hammer 
weighing two tons; material must be left at either end for forming 
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the connexions; they are then finished off in a white heat on a 
swage-anvil and with a hammer forming the other half of the 
hollow. The tyres, with cross-sections of from 110 xX 35 to 120 
X 40 millim., are made of iron, No. 4, and wrought in hydraulic 
rolling-mills, allowing for future turning both in width and di- 
ameter 2°5 millim. When the spokes have been arranged around 
the nave they are temporarily kept together by a shaping-ring 
consisting of two portions, and which, by gradually screwing tight, 
forces the spokes into the nave. Then the whole is subjected to 
a welding heat, and operated on under a hammer weighing nine 
tons, whereby the central hole is somewhat contracted so that a 
massive cylinder has once more to be driven through it. In the 
meanwhile mortises have been cut into the tyre for receiving the 
spoke-ends. The wheelstar is then let down into the tyre, which 
lies somewhat hollow, well centred and temporarily secured, 
whereupon each spoke is separately and with the addition of some 
material welded together by hand with the tyre, and finally a 
finishing welding under the steam-hammer and in a cast-iron 
form takes place. 


Vogel. Photo-Tracing.—Tracing-paper, which may be 
had of Talbot at Berlin (Wilhelmstrasse, 101), is pressed with its 
smooth surface as closely as possible upon the drawing, for which 
purpose special copying frames are supplied. After exposure to 
the light the copy fixed (10 minutes) in a concentrated solution of 
hyposulphite of soda, carefully washed in clean water and dried. 
If it be desired to reverse the white copy on a black ground; the 
process must be repeated with the copy itself, of course. 


The new Weights and Measures.—The Normal- 
stamping Commissioners use the following abbreviations :— 
kilometer, 47; dekameter, dim, meter, #7, decimeter, den; 
centimeter, cv; millimeter, #2, hectare, fa; are, a, square 
meter, gvz or O"; square decimeter, g¢cm,; square centimeter, 
gem, square millimeter, gz, cubic meter, chm, cubic centi- 
meter, chem, cubic millimeter, chu, litre, 2; hectolitre, 2; 
kilogram, 4¢; dekagram, dé; gram, gs; decigram, deg; 
centigram, cy; milligram, mg. 





Minssen. Explosion of a Montejus.—An entirely 
new montejus, which one Saturday evening had been filled with 
sugar and left standing till the next morning, exploded at an early 
hour, throwing up a dark juice smelling of brandy, though no 
flaws could be detected in the broken pieces, and there had been 
no great pressure of steam. The author assumes that the sugar, 
turned into caramels, had been the cause of the accident, explosive 
gases having been formed during the fermenting process. 


Chillingworth. Formation of Whirls the cause 
of Boiler Explosions.—tThe author supposes that the ex- 
plosion at Remscheid was due to the formation of a whirl in the 
steam-space under the valve-opening, by which the water was 
drawn upwards as by a waterspout. 


Abel’s Gun-cotton.—-Common.cotton, cotton-waste, and 
similar substances are dipped for a few minutes into a mixture 
of sulphuric acid and nitric acid, then washed twice or thrice in 
water and dried in a centrifugal drying machine, then pounded 
in a rag-engine, and washed in warm water as long as a trace of 
acid appears, whereupon the pulp can be moulded in forms and 
packed in water-tight vessels. Before use the gun-cotton must 
be dried on hot plates in the open air. It burns at a flame with- 
out explosion, and can only be made to explode by means of a 
detonating substance. 


Magazine of the Austrian Engineer and Architect Association. 
Year XXIV. 1872. Parts 5—8. 

Schmidt. Bolzano’s Fire-grate.—This grate is di- 
vided into three stages, and a feeding-scoop, supplying the upper- 
most stage, which consists of alternately fixed and loose longitu- 
dinal bars, inclining downwards about 12°. The second grate is 
like the top one, and the lowest consists of a grate that can be 
drawn out and lies 1 to 1°2 meters below the boiler. The fire- 
bridge is not vertical, but slanting, so as to reflect the heat on the 
boiler. The author says, that this grate produces a very high 
temperature and turns the heat to better account, which he also 
endeavours to prove theoretically. This grate is also said to be 
capable of forced heating, so that I square meter of heating 
surface per horse-power is sufficient. 


Sigl. Muller’s Wire-tram.—As in Hodgson’s wire- 
tram the cars are carried forward by moveable endless ropes ; 
for heavier cars two ropes are used, so that the cars are suspended 
by clutches between the parallel ropes. The main object of this 
mode of conveyance is to carry miner’s trucks, &c. running on 
railways, across valleys, rivers, and other difficult places, where 
railways can only be constructed at very great expense. The 
engineering firm of Sigl at Vienna will supply further particulars. 














Brausewetter. Culverts underneath high Rail- 
way Embankments.—Description of two successful arched 
culverts under embankments 1:5°2 and 22’9 meters high respec- 
tively, the earth having been at once thrown on the still wet 
brickwork. 


Sussa. Explosion of the locomotive Glaukos at 
the Oderberg Station.—The engine was seventeen years 
old and was only used for shunting. It exploded while at rest, 
whilst the conductor and stoker had left it. It remained on the 
spot, but left the rails ; only the lower longitudinal plate of the 
cylindrical boiler had remained attached to the fire and smoke- 
box, these latter and the chimney were not injured. The boiler 
had two years before the explosion been examined internally, and 
tested at a pressure of 14. When the conductor left it, ten 
minutes previous to the explosion, the manometer showed 65 lbs., 
the water-gauge 13 to 16 centim. above the fire-box top ; the 
grate was charged 16 centim. high, the fire-door was open 
and the damper closed. The construction of the boiler was 
faulty, its vertical axis being 34, longer than the horizontal, the 
boiler-plates being vertical to the direction of the cylinder, and 
all vertical rows of rivets wanting, which may be considered as 
strengthening rings. ‘These circumstances, as well as the great 
age of the boiler, may explain the explosion, but it may be added 
that in 1866 the Russian troops had attempted to burst the boiler 
by means of nitro-glycerine. 


Strengthening of Carriage-springs. — The flat 
springs of the carriages of the Danish state-railway, found too 
weak for the increased traffic, were strengthened 25 per cent. by 
the addition of ‘Thompson’s patent springs—steel spirals, filled 
up with strongly-compressed wool and enclosed in a case. 


Atkins’ Fire-engine throws up water impregnated with 
carbonic acid and nitrogen gas, by forcing, by means of a sepa- 
rate pump, atmospheric air into a small stove attached to the 
engine and filled with red-hot charcoal, and thence into the water. 


Karst. Bridge over the Lek near Knilenburg in 
Holland.—To guard against the danger of the breaking of 
the ice, this bridge has been provided with an opening of 150, a 
second of 80, and seven other flood openings of 57 meters clear 
span. The bridges over the two widest openings are level, and 
12°66 meters high, the others rise I in 120. The piers were laid 
by the contractor, P. Quent of Amsterdam, behind coffer-dams 
on cement, and constructed of freestone; the iron superstructure 
was executed by J. C. Harkort, who was assisted by the firm of 
Jacob Haniel and Huisen of Sterkrade. The length of the iron 
roadway at the widest opening is 157°3 meters. At present there 
is only one line of rails along the centre of the bridge, which is 
laid with oaken planks which, as a protection against fire, are 
partly covered with corrugated iron. There are footways on 
either side of the bridge. ‘The average load it is intended to bear 
is 725 kilogr. per square centimeter cross-section. The paper 
further contains interesting data on the construction of the bridge. 
The erection of a 57 meter span took, on the average, 4 months ; 
that of one of 80 meters 5 months, and of 150 meters about 8 
months. ‘The total weight of all the bridges is 4,900 tons, and 
the total expense amounts to 2,839,000 Dutch florins, 893,800 
florins of which were for piers and abutments. 


Mahrisch-Silesian Central Railway.—Detailed de- 
scription of this line, with data for its raison @étre. 


Horse or Locomotive Tramway for Vienna.— 
Report of the committee on the question whether a narrow-gauge 
locomotive line or a horse-tramway was to be preferred for the 
new belt or circle-street to be constructed at Vienna. The com- 
mittee give the preference to a locomotive line to be laid on the 
level of the new circle-street, since the main object of the latter is 
the punctual conveyance of numerous passengers and larger 
quantities of express parcels, and numerous and convenient places 
for getting in and out have to be provided. A narrow gauge rail- 
way in that case would offer no advantages, as the expenses of 
the permanent way would be the same, and there would be no 
facility for directly transferring goods and merchandise from the 
termini to the belt-line, and from this to the already existing 
horse-tramway with normal gauge. But the committee recom- 
mend a lighter construction of rails, locomotives, and rolling 
stock, to reduce the cost. But a minority of the committee 
consider a narrow gauge more advantageous, considering that 
the line has to go along the circular street, in which a line of 
the normal gauge would be subject to unfavourable conditions 
with respect to curves and levels ; that further, it is essential to 
have the greatest number of trains possible, which would pay 
with smaller and therefore cheaper locomotives and carriages. 
Its working, also, would be attended with less inconvenience 
and danger, and that in order to render the speculation sound 
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and permanent, it would in course of time be necessary to have 
branches, which could not be constructed on the broad gauge 
principle ; that further, there was little prospect of carrying 
goods. To settle the question, a stronger committee was ap- 
pointed, which decided that the circular or belt street was only 
adapted for a narrow-gauge locomotive line, as the inclines and 
curves were too great ; and the line had not only to construct 
the permanent works, but also to acquire the area itself, so that 
the cost of a normal gauge line would be too great. 


Von Weber. Warming Railway Carriages.—Of 
the thirteen different methods adopted by fifty-six railway com- 
panies, that of hot-water foot-warmers is the most general ; then, 
in the order of frequency, hot sand, stoves, prepared coal, steam 
from the locomotive, steam from a special boiler, hot water cir- 
culating, open chimneys, hot air, warming with Berghausen’s 
heat-boxes and heated bricks, finally warming with tiled stoves 
and portable stoves. It may be taken as a guiding principle 
that the warming must not exceed + 10° C., must be continuous 
and equable, easily managed, and not troublesome to travellers. 
For this reason, cases with hot water or sand cannot be recom- 
mended ; warming with circulating hot water is scarcely prac- 
ticable ; stoves are dangerous and unsuitable, because the heat 
is not uniform, and does not sufficiently reach the feet ; portable 
stoves share the imperfections of circulating heat and other 
stoves ; wherefore, only warming by steam and prepared coal 
deserve consideration. When the steam is drawn from the 
locomotive boiler, its tension must be lowered, but there is a 
difficulty in conducting such steam through the many bends of 
the tubular conduits ; moreover, the coupling of the tubes, on 
the removal or addition of carriages,—which must always take 
place next to the locomotive—gives rise to many inconveniences ; 
its construction and management are expensive, the tubes are 
easily frozen, the warming begins only with the departure of the 
train, and extends only to a few carriages, though at the cost 
of several horse-powers. It is difficult to regulate the tempera- 
ture in the carriage compartments, and in case of accident, they 
are filled with steam. If the steam from the blast-pipe is to be 
used, there is the further objection that the warming ceases with 
the working of the engine. Using steam from a special boiler 
removes some of the objections ; but as many boilers will then 
be wanted as there are trains. Such boilers occupy at least 
one-third of a luggage-van, and require special attendance ; they 
increase the dead weight and danger, and, on any accident hap- 
pening to them, the whole apparatus becomes useless. Warm- 
ing with prepared coal is subject to a far less number of objec- 
tions : every compartment is warmed independently of the 
others ; the warming can be managed without inconveniencing 
travellers ; requires no particular attention, nor complicated 
arrangements, and can be used in summer and winter. In 
cases of accident, the danger is very trifling, because the quan- 
tity of burning material is small; nor is this method of warming 
much more expensive than warming by steam. 


Regulations for the Great Exhibition at Vienna. 


Hohenegger. Improved Switches and Points.— 
At cross-points there is a gap in the support of the wheels between 
the crossing-point and the next tongue of the crossing, wherefore 
the inventor has applied to the double tongues of the Austrian 
North-Eastern line raised borders or cheeks, which are moveable, 
and supply the place of rails. He has also introduced reversible 
case-hardened frogs, whereby their duration is doubled and the 
number of models and reserve-pieces reduced. In the cross- 
points of the Austrian North-Eastern line the tongues are wedge- 
shaped and strengthened at the expense of the stock-rails, which 
practice has shown to be excellent. Further improvements are 
iron longitudinal sleepers for switch-beds, unwrought stock-rails 
and straight tongues, so that these switches can be solidly 
mounted in the factory and the stock-rails quickly exchanged, 
whilst the switch-bed lasts longer. 


Hohenegger. Improved English Switch.—This 
double switch removes the insecurity in the guiding of the 
wheels between the two tongues of the double crossing by the 
application of moveable self-acting crossing tongues. With 
respect to the construction of this interesting apparatus we must 
refer the reader to the article itself, but must add that such a 
switch costs 4,725 florins. 


Hardy. Warming Railway Carriages with 
Stoves and Briquettes.—In this arrangement the briquettes 
lie in a vertical stove, which takes in the air at the top, whilst 
the smoke escapes at the bottom. The stove itself is an hermeti- 
cally closed case of copper or sheet-iron,with three horizontal grates 
one above the other, on which the bricks are laid. In conse- 
quence of the draught downward the floor is well warmed. 








Trials with Fairlie’s Locomotives.—A Fairlie en- 
gine, belonging to the Tamboff and Saratoff line, was tried on the 
Nicolai line as to its traction power, and found to perform more 
than Cail’s engines with eight coupled axles and weighing 44 
tons running on that line. Another Fairlie engine, destined for 
Mexico, was tried close to the Manchester and Sheffield line, 
with the most satisfactory results. With a rise of 1 in 50 and 
1 in 32 and reversed curves of 500 feet radius, it drew a load of 
367 tons, whilst the locomotives there, weighing 32 tons, could 
only move loads of 145 tons. 


Williams. On Burnt Iron and Steel.—On over- 
heating iron not only the carbon is oxidised, but part of the iron 
is burnt internally, and such particles disturb the continuity of 
the metal. On burning steel a portion of the carbon is turned 
into carbonic acid, and on cooling the metal remains shut up in 
the mass. 


Schmidt. Trials with a Beam Blast-Engine at 
Kladno.—These interesting experiments were made with a 
strong blast-engine, having a diameter of 2°845 meters and lift, 
driven by a one-cylinder condensing engine with valve-motion. 
The fly-wheel shaft rests on the foundation-plate of the steam- 
cylinder, which is 1°502 meter wide, in an outward direction, 
whilst the beam-end is turned upwards, to allow of sufficient 
length being given to the connecting-rod, the crank being 1°58 
meter long. ‘The lift of the piston is 2°529 meters, the normal 
number of revolutions 14, hence the speed of the piston 1°18 
meter, whilst the blast-piston has a speed of 1°33 meter per 
second, With a tension of 2°5 atmospheres the engine works 
with 20 per cent. filling, supplying air of 184 to 237 millim. mer- 
curial column, which usually serves a blast-furnace with six 
blast-pipes, 79 millim. in diameter, and a blast-furnace with three 
pipes, 92 millim. in diameter, and supplies moreover blast enough 
for a third furnace. ‘The beam of sheet-metal rests on a cast-iron 
column and two cast-iron supports fixed to the main wall of the 
building, and has two unequal arms, that on the side of the 
blast cylinder being 4°742, and that on the side of the connecting 
rod, 5°268 meters long. By the side of the column next to the 
steam cylinder is the air-pump. The fly-wheel, 9°483 meters 
high, and weighing 42,000 kilogr., and whose tyre, weighing 
22,400 kilogr., is cast in one piece, has a counterpoise of 1,680 
kilogr., and the blast piston a counterpoise of 2,512 kilogr., in 
order to equalize the difference of the work the steam has to 
perform at up and down strokes. The steam-valves are acted 
on by a camshaft, that is to say, the escape-valves by two fixed 
cams, and the feed-valves by a moveable socket-nut with 
step-cams. At the blast-cylinder there are above and below 
cast-iron tyres, each with 35 suction valves, whose cross section 
amounts to 18 per cent. of the cross section of the piston, and 
above those two larger plate tyres with 20 clack-valves, whose 
cross section is only 15 per cent. of the cross section of the 
piston. The obliquely-placed valves consist of leather disks 
on sheet-iron disks and felt glued on, weigh 31 kilogr., and have 
a covering surface 70 per cent. iarger than the openings. The 
blast piston is furnished at top and bottom with leather washers, 
and between with a ring of hornbeam, 316 millim. high and 
85 millim. thick, cut across the grain, and expanded by means 
of springs. According to the experiments made with the indi- 
cator, the degree of efficiency of this steam-blast is 0°813, the 
elevation of temperature about 25°. Interesting data have been 
collected on the loss of pressure and blast. 


Maader. On Popovics’ Glorine.—To effect the ¢rans- 
port ex masse of troops and war matériel, Popovics proposes the 
construction of circular rails about 2,500 meters long, with con- 
necting ropes to the main line, and two straight truck-lines, 
about 400 meters long. By these means it would be possible to 
collect, range at, and dispatch from any point, within 24 hours, 
72,000 men or 72 batteries, z.¢. 72 squadrons of horse. 


Prokop. On the value of Hoffmann’s Circular 
Stoves’ Patent.—Interesting discussion on patent matters. 


Architectural Magazine. Year XXIJ, 1872. 


Orth. On the acoustics of large Halls.—An essay 
of great interest to architects, treating of this difficult subject in 
a comprehensive and practical manner. 


Parts 4—7. 


Pinzger. A Contribution to the question of 
Ventilation.—This interesting essay shows what amount of 
carbonic acid is diffused through a given room by a given 
number of persons within a certain time, and how much air 
must be admitted to prevent an injurious excess of carbonic acid 
gas. Thence it appears that, generally speaking, there are re- 
quired for ventilation with cool air in summer 0°333 to I, for 
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ventilation with warm air in winter o'4 to 1°4, and for ventilation 
with cold air in winter 0°88 cubic meter of air per person every 
minute, as the stay of the persons is long or short. The author 
further considers the question, how much pure air must be in- 
troduced into a space filled with vitiated air, to restore within a 
given time the normal amount of carbonic acid. 


Pichier. Junction Line between Dusseldorf and 
Neuss.—Detailed description of this line and the King 
William bridge over the Rhine, with five beautiful plates. The 
line crosses the Rhine at Hamm, and the bridge on the left 
bank changes into a swivel, and on the right bank into a draw- 
bridge ; the piers are provided with blowing-up mines. The 
water-way amounts to 4,925 square meters ; the span of each of 
the four openings 10357 meters, that of the two arms of the swivel- 
bridge 13°5 meters, and that of the draw-bridge 3'766 meters, and 
finally, that of the 17 arched openings of the flood-bridge on the 
left bank 18°831 meters. ‘The iron superstructure of the river- 
bridge is 16°320 meters above o of the Rhine level, and consists 
of 2 main beams, 106 meters long, 8°55 meters apart, with binding 
pieces straight below and arched above. These latter are con- 
nected with one another by 30 vertical props of four angle-irons 
and two flat-bar irons, as well as by diagonal ties of 4 flat bars. 
The cross-bars are plate girders 0889 meter high, between which 
bearers for sleepers, 0°732 meter high are fixed. ‘The first two piers, 
which had to be laid at least 10 meters deep under 0, were so 
laid by means of compressed air, two iron bells, each 8°16 meters 
wide. and 9°572 meters apart being sunk for each pier. For the 
fixing of the bells a scaffolding of three stages was erected, which 
also served for the reception of building material, portable engines, 
air-pumps, travelling-cranes, &c. ‘The piles were driven by 
Nasmyth’s rammer. The cost of these preparations for laying 
the foundations amounted to 29,000 thalers, those of the 3 air- 
pumps, portable engines, &c. 13,500 thalers. It was noticed in 
the air-pumps that with an external temperature of 9° and 1 
atmospheric sur-pressure of the compressed air in the valve-box 
of the air-pump there was a temperature of 48 , behind the cooler 
(whose cooling water rose from 8° to 11°) with a temperature of 
15°, with 2 atmospheres sur-pressure, and air of 6° temperature, 
a heating of the air in the valve-box of from 70° to 80°, which by 
cooling water of 4° temperature was lowered to 12°. For the 
other piers pile planking was employed, the excavations were 
lined with concrete, after having been dredged, for which a steam- 
dredging-engine was used, which cost 7,200 thalers. The total 
cost of the river, flood, swivel, and draw-bridges amounted to 
1,180,000 thalers. 


Baumeister. Werdersteg across the Murg at 
Gernsbach.—Better to satisfy «esthetic requirements this 
footbridge, consisting of two spans of 26 and 36 meters respec- 
tively, is so built in between the retaining walls, divided into 
compartments 2 metres long, as to make the rise only 1 in 8 at 
both ends. The whole construction is very simple, the cost 
amounting only to 4,000 florins. 


Wiebe. Overmars’ Pumping Engine.—A descrip- 
tion of this engine, which removes several of the objections 
generally attached to scoop-wheels. The useful effect of this 
engine is said to be go per cent. 


Haarbeck. Junctions of the Halle-Soran and 
Guben Railway with the Berlin and Anhalt 
Railway at Delitzsch and Falkenberg.—Both junc- 
tions are to be effected by carrying three sets of rails and a plat- 
form 6 meters wide under the platforms and rails of the Halle- 
Soran and Guben line. At Delitzsch the junction and crossing 
rails, as well as the waiting-rooms in the angle measuring about 
96°. The normal span of the subway is to be 18°831 meters, 
with a clear height of 4°786 meters. For the arrangement of the 
tasteful station and further details, see the source whence we 
quote, which is illustrated by many diagrams. 


Wohler. On the introduction of Uniform Trucks 
for Goods.—A certain description of trucks being fixed upon, 
factories of railway carriages might keep carriages and parts 
of carriages in stock, whereby a want of them might be obviated, 
and less expensive carriages produced. 
axles is a great evil ; 20,000 to 30,000 new axles have to be ob- 
tained every year throughout Germany, and since several kinds 
of axles have been approved of, it would only be necessary to 
adopt universally that which is already most widely used. A 
committee might decide on the selection, and settle all points 
with regard to construction, application, &c. 
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Bach. On the full Employment of a given 
Water-Power.— Mathematical inquiries into the dimensions 
and fall to be given to a mill-race, to obtain the greatest power, 
with a few examples. 


Gerhard. Metallurgical Works at Stadtberge in 
Westphalia. — Detailed description of the works erected 
there for working up very poor and siliceous copper-ores (13 per 
ones by means of fluxing with vitriol steam and hydrochloric 
ye. 7 


Hofmann. On Pump-Valves.—The assertion made 
by M. Hrabak that the lifting of a pump-valve required a force 
equivalent to the weight of the column of water resting on its 
upper surface, is here called in question, and the variations in 
the pressure are attributed to the inertia of the masses. 


On Flour-sifting Machines. — Discussion between 
MM. Nagel and Kamp on the one part, and M. Fink on the 
other. 


Patent Law. -— Petition of the Association of German 
Engineers to the Federal Council (Bundesra‘h), with project of 
law and suggestions. The Association is directly opposed to 
the abolition of patent rights, declaring them to be one of the 
most powerful and useful springs of industrial progress, since 
they do away with dealing in secrets, and rendering every new 
invention quickly and fully known. The objection that patents 
make inventions for a time the sole property of the inventors is 
unfounded, since it is to the interest of the inventor to introduce 
his invention as soon as possible among the public, either by 
accepting small royalties or a sum down. Literary and artistic 
property being protected by the state, justice requires that also 
this kind of property should be secured. But the patent law 
must be a universal one for all Germany, promoting complete 
publication of patented inventions, and their widest diffusion ; 
protecting the patentee and therefore prohibiting trade in patented 
articles. Granting a patent must certainly not be made de- 
pendent on the usefulness of an invention ; but as a corrective 
of a large number of useless patents, the Patent Office might 
suggest to an inventor before the publication of his application, 
the withdrawal of it, and should he decline, this fact ought to be 
mentioned on publication. ‘There should also be a gradually- 
increasing duty on patents, and the public be enabled to oppose 
new grants by preliminary information officially given. 


Hagen-Torn. Production of accurate Flanks of 
Cogs, and Measurement of Involute Spur-Gearing. 

The exact sign of the form of the tooth on the model is of 
little consequence, as it is lost again in the execution ; but the 
author makes suggestions for a machine rendering an exact 
adjustment of the teeth possible, the tool receiving a relative 
movement corresponding with the toothed wheel to be con- 
structed. As regards the construction of the teeth he, on the 
whole, adheres to the rules laid down by M. Biittner, but for the 
sake of simplicity throughout puts the thickness of the tooth ¢=0°6 
of the division ¢@, both measured on the evolvent curve. The 
length of the tooth 1 from the evolute curve to the head circle 
is thus made dependent on the number of teeth ¢:— 

for ¢= 11-16, 17-35, 36-50, 51-120, 120 and more, 
is 1>o55 ad, 06d, o65a, o75da, o8d. 

In wheels with less than 17 teeth, the semi-diameter of the 
foot-circle is to be 0°15 @; in such as have from 17 to 51 teeth 
o'! @ less than that of the evolution curve, but like it as to the 
rest. The width of the teeth is to be throughout four times that 
of the length of the teeth from the foot-circle to the head-circle. 
In pairs of wheels whose smaller wheel has less than 50 teeth, 
the head-circle of the larger wheel must touch the evolute curve 
of the smaller; but with more than 50 teeth the axle-distance 
must be o'! @ larger. 


Blasting of Rocks in East River near New 
York.—Brief account of the former operations of Maillefert, 
Shelbourne, and present operations of General Newton. 
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A NORWEGIAN HOUSE. 





HE “ Times,” in a recent number, gives the follow- 
ing memoranda, which present points of interest :— 

“ Many of our r_aders will be aware that certain 
kinds of carpenters’ work, such as doors and win- 
dow-frames, have been for some time imported 
from Norway with advantage. A few details of 
the bolder experiment of importing a owse, which has lately 
been made with apparent success, will probably be found inte- 
resting. 

“A gentleman in Devonshire, being compelled in the course 
of last year to build a house, and finding that the estimates sub- 
mitted to him for plans of the usual kind exceeded what he was 
willing to spend, bethought him of what he had seen of houses 
in Norway. It so happened that he had rented a salmon-river 
in that country for several years, and circumstances had caused 
him to see more than English sportsmen commonly see of the 
domestic life of the well-to-do class. He had been particularly 
struck with the comfort, elegance, and notable cleanness of their 
houses, with the equable temperature that was preserved in them 
in spite of a climate liable to extremes of heat and cold, and 
with the freshness, airiness, and general pleasantness of the 
rooms. An application to an architect in Christiania brought 
him several plans, one of which happened to be the plan of a 
house in Bergen, which he had inspected and admired. This 
plan, after a few modifications had been made in it, was adopted. 
An estimate and specifications were then obtained from a 
builder in Christiania, who undertook to erect the framework of 
the house, to pull it down, and to deliver the materials, duly 
numbered and prepared for transport and reconstruction, along- 
side a ship which the purchaser was to charter. The order for 
the house was sent in January, and within three months it was 
ready for transport. Some delay was incurred in getting a 
vessel, and it did not leave Christiania till the 18th of May. A 
tedious voyage further delayed its arrival in England till the 
same time in June. It was then conveyed by railway to its des- 
tination, and on the 28th June the work of re-erecting it was 
begun. Early in the month of December it was ready for occu- 
pation, though, owing to the dampness of the Devonshire climate, 
it was found expedient to delay until the spring the putting on of 
the outer shell. 

“While the house was in the course of construction at Chris- 
tiania, certain necessary works of preparation had been going on 
in England. The cellars had been made in the usual way, a 
stone-wall on which the wooden structure was to rest, rising 
about four feet from the ground, was built, and the brick flues of 
the house had been in part erected. It may not be superfluous 
to suggest to any one who may be meditating a similar importa- 
tion the necessity of extreme accuracy in reducing the ‘alen’ of 
the Norwegian ground-plan to English feet. It would be a dis- 
astrous mistake to construct foundations which your house would 
not fit. 

“ The walls are made of pine-wood about six inches thick, the 
interstices of the logs being filled with oakum, and the whole 
surface being plastered with a mixture of cowhair and lime. Out- 
side the main wall there is a shell of wood, which is protected 
with paint against the action of the weather; and again inside 
there is another shell, which serves as a panelling to the rooms. 
By staining and varnishing this a good effect is produced. The 
cornices are carved, by the use of the riband saw, in devices 
of excellent taste. It should be noted that neither paper for the 
walls nor plaster for the ceiling is used throughout the house. 
It is important to observe that everywhere the logs of timber are 
placed vertically, an arrangement which adds somewhat to the 
expense of building, but which, as the contraction of wood in dry- 
ing is not lateral but vertical, prevents the unevenness so often to 
be observed in the woodwork of English houses. To avoid the 
resonance which might be expected in a house so constructed, 
dry sand to the depth of four inches is placed between the ceiling of 
the cellars and the floors of the ground rooms, and again between 
the ceilings of these and the floors of the rooms above. In addi- 
tion to this, the floors of both stories of the house are laid with 
deals two inches thick, and millboard is placed under each, 
with the effect of thoroughly deadening all sound. The house, 
which presents externally the appearance of a handsome villa 
residence, brighter, indeed, in colour than we commonly see in 
this country, is an oblong of about 74ft. by 56ft. On the ground 
floor, besides the kitchen with its offices, butler’s pantry, front 
and inner hall, there are these principal rooms :— Drawing-room, 
29ft. by 16ft. ; second drawing-room, 24ft. by 16ft. ; library, 16ft. 
by 12ft.; dining-room, 24ft. by 2oft.; business-room, 16ft. by 
14ft. ; ante-room, 12ft. by 12ft. Allthe rooms on this floor are 
13ft. in height. On the first floor, which is roft. 6in, in height, 























there are :-——Day nursery, 26ft. by 13ft.; night nursery, 13ft. by 
12ft. 6in. ; bath-room, 15ft 6in. by 13ft. 6in. ; bedroom, 24ft. by 
21ft. ; ditto, 24ft. by 21ft. ; ditto, 21ft. by 15ft.; ditto, 15ft. by 
14ft. ; ditto, 15ft. by 13ft. ; ditto, 2oft. by i1ft. All of these are 
furnished with stoves. There are also two wardrobe rooms, each 
measuring 15ft. by 13ft., one of which has a stove, and may be 
used as a bed-room, and a linen-room, 14ft. by 7ft. It may be 
observed that there is room and opportunity for constructing 
attics in the roof, an addition which can be the more easily made 
owing to the circumstance that the slates are laid, not on laths 
and battens, but on panelled wood. 

“ Now, as to cost. The stone foundation-wall cost £60 ; the 
builders’ estimate, including 16 stoves, doors, window-frames, door- 
handles, locks, and other fittings, amounted to £877; the sea- 
freight was £204, to which something must be added for carriage 
by railway; a fee of £112 was paid to the architect ; and to 
these sums must be added the cost of window-glass, slates, &c. 
The total cost will be something under two thousand pounds. 
The estimates previously obtained, for a stone-house containing 
about the same amount of accommodation, had reached the sum 
of £4,600; extvas, an important item in building expenses, not 
being included in this amount. 

“ Probably the first question which every reader will ask is 
this—‘ But will not a house of wood be especially liable to fire ?’ 
That houses of wood generally are so liable is certain, but it is 
possible that proper precautions taken in their construction and 
management may very materially reduce the risk. A practical 
proof that some such result may be attained is found in com- 
paring the Norwegian with the English charge for fire insurance. 
Here the rate for an ordinary risk is Is. 6d, per cent.; in Norway 
it is one dollar (4s. 6d.) per thousand dollars, or 2s., per cent., an 
excess not indicating a much greater danger, and, in fact, easily 
to be accounted for by the smaller amount of business transacted 
by the Norwegian fire-offices. One fertile source of danger is 
removed by the total separation between the flues and the rest 
of the building. That common cause of fire, the beam heated 
by too close proximity to a fire-place, cannot occur in a house 
constructed as has been described above. Safety is also pro- 
vided for by the substitution of stoves for the grates commonly 
used in this country. When we speak of ‘stoves, however, 
it must not be imagined that the Nor-k stoves are of the kind 
called the ‘close’ stove. In the principal sitting-rooms they 
are so constructed as to allow the luxury, which nothing but 
sheer necessity will make an Englishman relinquish, of an open 
fire. At the same time, it is evident that such a house, having 
once taken fire, would burn very rapidly, and would be com- 
pletely destroyed. It would be wise to provide ready means of 
escape for the inmates. Another obvious precaution would be 
not to raise such a house to any great height, or, certainly, not 
to use as a sleeping-room any chamber that might be constructed 
above the first floor. 

“ Doubts about the durability of such a structure may be more 
satisfactorily disposed of. The climate of Norway may be sup- 
posed to be even more trying than ours to wooden buildings. 
Not only are there greater variations of temperature, but the 
average rainfall is higher than ours. At Bergen, for instance, 
that average is eighty-nine inches more, certainly, than falls in 
any English town. Yet, asa matter of fact, wooden erections 
of considerable antiquity are not uncommon in the country. 
Dwelling-houses may frequently be seen there, which, though 
very old, appear as sound as when they were first erected ; and 
it is certainly true that, whether old or new, they do not need 
the incessant repair which in England so considerably increases 
the total ofa householder's rent. But, whatever may be the age of 
Norwegian dwelling-houses—in England there are but few which 
are as much as two centuries old, and of these a considerable pro- 
portion are of wood—the churches afford incontestable proof of 
the durability of wooden buildings. The church at Hittedal, to 
mention two only out of the many instances which might be 
cited, was built in 1300, and that of Fortundal is said to be 800 
years old. These figures may possibly be exaggerated, but there 
are certainly gigantic pieces of timber in this structure whose 
history may be traced back for many centuries. These timbers 
are in the interior of the church, they are not painted, and they 
appear as fresh as if they had been cut down a year or two ago, 
no trace of worm or dry-rot being observable in them. 

“To sum up. It seems that an English purchaser can import a 
house from Norway for something less than half the sum which 
it would cost to build one here in the usual way. It appears also 
that this house may easily be made of handsome appearance, 
both within and without, wood being more susceptible than 
either stone or brick of an ornamentation which is at once taste- 
ful and cheap ; that it will be somewhat less liable to fire, but 
pretty certain, should fire once lay hoid of it, to be rapidly and 
totally consumed ; that it will be cleaner, will need less repair, 
and will, in all probability, be equally durable.” 
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THE PRACTICAL NOTE-BOOK OF TECHNICAL IN- 
FORMATION USEFUL TO STUDENTS 
AND WORKMEN. 


6.) 

ESIGNS for — cut Wood- 
work. —In note No. 3 in No. 1 of 
PRACTICAL MAGAZINE,” we gave a few remarks, 
illustrated with diagrams, on this subject ; we 
now resume it, and give some designs which we 
hope will be considered suggestive and attractive 
by our practical readers—prefacing these with a few remarks— 
in addition to those we made in note No. 3 on this subject,— 
tracing further what may be called its zsthetic principles. We 
in last note alluded to the objection which might be made by 
some—and in which we confess there is much force under cer- 
tain circumstances—as to the effect produced by what is called 
the “ frippery of gingerbread ornamentation.” But the matter 
may be viewed from another aspect. 

The custom so generally observed amongst workers in timber 
abroad, thus to ornament the various structures with which 
they are concerned, has not merely the effect of creating a 
number of beautiful additions to the exterior of houses, &c., &c., 
but what is, perhaps, of much greater importance in an artistic 
point of view, is the influence it seems to have upon the cha- 
racter of the general design of the buildings which these addenda 
help so much to adorn ; for it is obvious, on a slight considera- 
tion of the subject, that the designer or workman will be much 
more likely to lavish his taste and skill in these ‘‘ addenda” to 
the ornamental features of a house, when the house itself is well 
designed, than when the contrary is the case. Or perhaps the 
converse way of stating the case may be the more correct— 
namely, that the skill in creating a beautiful design—in general— 
for a house, has given rise to that which is so lavished upon its 
exterior and interior ornamental details. Whichever be the 
correct view, certain it is, that the specimens of ornamental 
wood-work met with on all sides on the Continent of Europe, 
is in remarkable contrast to the—in the majority of instances— 
utter absence of them in this country, and to the baldness and 
poverty of the designs which are ina few instances attempted. 
One has only to take by way of example some garden structures 
met with on the continent, not to say the various other struc- 
tures which are built of timber, and contrast them with the de- 
signs of the like structures in this country. Abroad, they are 
generally a delight to look upon ; with us, they are too often 
bald monstrosities so far as design in the plan, and ornament in 
the details are concerned. And this beauty, which is so observ- 
able abroad, is gained at very little cost ; indeed, it may be 
taken as axiomatic, that with the same expense a_ beautiful 
building is as easily obtained as an ugly one. We believe, 
therefore, that we really do our readers a service by presenting 
them with a few specimens of designs adapted for various pur- 
poses in “ cut” wood-work. We could give, did space permit, a 
very much larger number of designs ; but those we give are 
specially selected, in order to impart to the reader a knowledge 
of the general features of this class of work, and to give hima 
series of hints or bases from which he may be able to design 
other forms for himself. We have for the special purpose 
of our “ Notes” arranged a “system of striking the curves,” 
and of finding their centres, which will be found applicable 
to a variety of designs. This system may be generally de- 
scribed as the adoption of a standard of measurement, and 
the multiples or divisors of which give the various dimensions 
of the parts, and the centres from which the various curves are 
described. This will be found pretty fully developed in the 
diagrams figs. 33, 34, and 35, and which was also illustrated in 
figs. 20 to 32 in note No. 3. Take, for example, fig. 33 ; in this 
the standard is the diameter a é of the central circular part of 
the design, which is in the figure drawn toa scale of one half 
size or six inches to the foot ; the curves 6 and c of the finished 
design to the right, are described from the centre ¢ at the inter- 
section of the centre lines dc, ¢%. The curve de is described 
with a radius equal to #_/, the point f being found by bisecting 
the #6in/f The radius of the curve,  ¢ 0, is again half of m/f 
or mh, and also of the curves mf, oz. Then the point s is 
found by setting from the point ¢ the diameter a6: su, 5 v, 
are equal to m /, and on lines dropped perpendicularly from 
these are found the position of the points wand x. The line 
w x is drawn parallel to ac, and x y, w 2, are each equal to mf. 

Thus again, in fig. 34, the radius a 4, of the central circle, is 
divided into four equal parts ; and one of these set off from a to 
c, in the centre line a c—perpendicular to a 6—gives the centre 








of the circular part d, the radius of which isa@e. The height 
af,is equal to 6g,and the centre line % h, of the part 77, is 
obtained by drawing a line parallel to 4 g, touching the circle 
described from a@ in the point ¢ Z All the other lines giving 





heights, and all the other points giving centres, will be found to 
be certain proportions of the standard a 4, of the central circle 
of the design. In fig. 35, which is a design of another character 
than those already given, the same principle of construction of 





the drawing is carried out. Fig. 36 is a design for a railing, or 
the balcony sides of a summer-house in garden; figs. 37 and 38 
are designs for barge boards, and figs. 39 and 4o for circular 
work, in all of which the lines and centres are indicated. 





(7.) The Geometrical Solids and their Application 
to Working Drawings in the Constructive Arts.— 
In note No. 1 we gave last month a few elementary problems 
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connected with the “cylinder.” We now proceed to show how 
these can be applied to certain problems useful in practical 
work. Let it be required to find the “stretch-out ” of the soffit, 
or the development of the under surface of a semi-cylindric 


Fig. 40. 


arch, the bounding sides of which are oblique to the sides of 
the generating cylinder. This will be explained by a reference to 
figure 41, in which c 4c d may be assumed to be the plane of the 
cylinder, termed in the problem the “ generating cylinder,” the 
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~Figl 41. 


diameter of which is equal to a d, e f being the radius. If the 
reader will suppose a ¢ d to be the interior line, or “ intrados” as it 
is technically called, of an arch or hollow cylinder, which is placed 
so as to overlap the outer or upper surface of the cylinder, of which 
the plan is a 6c d, and so placed that its sides shall be oblique 
to the cylinder a 6 ¢ d,as by the lines 4 g # 77, he will be able to 
understand, by giving a little thought to the subject; to see the 
nature of the problem to be solved, which is to find a plane 
surface—as for example, a sheet of paper or thin metal—which, 
when bent will stretch from the point a to d of the inner surface 
of a e d, touching at e; and the corners of which will terminate 
at the points 4 ¢ % 2. By a little stretch of imagination the 
student may conceive the lines a 4, ¢ d to be the two sides of a 
railway cutting, which is crossed by a bridge 6 g # 2, to carry on 
the line of road 7 &, the direction of which is oblique to the line 
of railway, the arch of the bridge being of span @ d, rise of 
arch f e, the depth of the arch, or the width of the enclosing 
sides being 6g or/4z The development of the soffit or under 
side of the arch 6.¢ 7 is that which is required, and which is 
found as follows :—-Supposing then a e d@ thus to be an arch, 
the curve of which or intrados a 4c, may be supposed to be 
made up of a series of stones of the usual wedge form, the planes 
of the radiating surfaces of these being at right angles with the 
vertical faces of the arch, and their surfaces intersecting each 
other in and passing through the centre or axis of the cylinder 
forming the generating seat of the arch. The inner surfaces of the 
stone are all rectangular, the width of which all taken together 
make up the development of the inside of the arch. In fig. 42 








the arch is what is called an “ oblique” one, the vertical faces of 
the arch forming oblique angles with the face of the abutment of 
the arch, or the piers. The curve of the face of the arch in this 


case is an ellipse as in fig. 3, “ Note No. 1,” p. 26, where s 7 p ¢ 





show the elliptical curve of the arch; of which a 6 g f is the 
generating section, the stretch-out or development of the arch is 


obtained as shown in fig. 42. Let a 0c be the semi-cylinder or 
arch, and a d fe the plan of the oblique arch or generating seat 
of the curve. Divide @ 4c into any number of equal parts, and 
draw ag f zparallel toa c. From the points 1 2 &c. ona dec, 
draw perpendicular to a c, the ordinates as in the figure, cutting 
the line d f as in the points #/ From the points where these 
intersect df, draw parallel to ac, lines as & m, 7. Then on the 
line a.g set off the same number of parts, and each part of the 
same length as on a 6 ¢ of the semi-cylinder, and through all 
these points draw lines perpendicular to acasf and o. The 
intersections of these lines, with the corresponding lines, as 
km, @ n, give a series of points, as s and 7, the last point 
being z, through z draw gz parallel to e f, and through the 
points as s and 7 draw by hand the curve 4 @. The other 
bounding side # a of the “stretch-out,” or development is 
obtained by taking the distance d@ a, or fe, and setting it off 
from the various points on / d, on the lines drawn from the points 
onagas from sto ¢,and from » tov. A series of points will 
thus be obtained through which the curve / a may be drawn by 
hand, thus giving the “stretch-out” 7 4 a d, which will be the 
covering of the oblique arch a d fe, the semi-cylindric surface of 
which is a dc. 

To find the development of the surface of the arch, 4 ¢ ¢, 
fig. 43. In this example the semi-cylindric surface c d e is 
bounded by two lines forming part of two concentric cylinders, 
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giving the seat a 4cd of the generating surface of the curved 
* stretch-out” required. The diagram may represent an opening 
as that of a window of which the width is 4 a d, fig. 44, the upper 
part terminated by a semi-cylindric arch of which 4 ¢ ¢ is the ele- 
vation or diameter; the opening being made in a circular wall of 
which /7 £ m is part, df g 4, fig. 43, is the “stretch-out” or de- 
velopment of the arched head of the window opening, ¢ @. The 
nature of this problem is more fully explained by fig. 44, where 
a 6c dis the plan of generating cylinder, the diameter of which 
is equal to 6c, the radius ef This is supposed to penetrate a 
circular wall, 77 ag, 4 dA m, and the overlapping cylinder (see 
fig. 41) 6ec having its bounding sides part of the circle of the 
wall, as 74,aid,; aj ord # being the depth of the opening on 
the sides of the arch. To find the curved lines bounding this, 
divide the semi-circle @ e d, fig. 43, into any number of equal 
parts, and from these perpendicular to ¢ d@, draw ordinates 
cutting the line a 2 in points as at # andz, From é and ad draw 
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lines 6 g, df parallel to ca; and from d set off on line @/, the 
same number of equal parts as the quadrant de is divided into, 
namely, eight as in the example ; through the eighth point draw 
a line s 7, this will be the centre line of the stretch-out, the curved 
lines on both sides of this being similar, and together forming the 
development required. Parallel to 8 7 draw lines through all the 
points on dg, and parallel to c d from the points at ¢ where the 
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ordinates, as / 7, cut the curve line a 4, draw lines cutting the lines 
from d 8; the intersections of the corresponding lines will give a 
series of points through which the curve 4 7 may be drawn by 
hand. The curve @/ is obtained as in last figure, 7 # being equal 
todd. The other half as 4 f, or 7 gis put in as shown in the 
drawing. ; 

We have said in the introductory remarks to note No. 1 that 
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the problems connected with the intersection of solids one 
with another were useful in various departments of practical 
mechanics. The following elementary problem will illustrate 
this, and pave the way to the illustration of others of great 
utility in many operations, and which we shall take up in 
succeeding notes. To project the development of two cylindrical 
solids intersecting each other as in fig. 45, let @ 4 cd be part 
of the cylinder which lets into or intersects the surface of 
another cylinder e f g /, the cylinders being of equal diameter, 
and intersecting each other at right angles; thus @ 6c d may 
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be supposed to be a tube, joined to another tube, e/g 4, at right 
angles, both tubes being of the same diameter. To project or 
draw the elevation of these in this case is very simple ; all that 
is to be done is to divide the diameters of the two cylinders by 
lines passing through their centres as 7 7, £ /, these will intersect 
each other at the point #. Draw m 6, mc, and the projection 
will be complete. But the cylinders might be of different dimen- 





sions, as that of a and 4 in figs. 47 and 48, in this case the line 
showing the junction of a with 4 would be a curve, as ¢ dc. The 
method of finding this curve is explained in connection with figs. 
45 and 46. Draw two lines intersecting in the point %, tig. 46, 
from / with & d, or wz /, fig. 45, as radius, describe the circle « 6 e d, 
fig. 46, through @ and ¢ draw lines parallel to 6d,asea/ gh, 
the projection of the plan of the elevation in fig. 45 will be complete. 
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But suppose the lines 6 m, m c, fig. 45, were curves, as dc, fig. 48, 
and not straight lines, as necessitated by the conditions of the 
problem in fig. 45, the line 6 # ¢ would be found as follows : On the 
line 9, fig. 46, parallel and of equal length to @ c, describe from / 
the semicircle 7 g o and divide this into any number of equal parts, 
as shown in the drawing. From these draw ordinates parallel to 
g @, cutting the semicircle e 4 a, and from the points draw parallel 
to ¢ a, the lines cutting a@ # in fig. 45, as shown. Then take from 
fig. 46 the distance s 7, and set it off from / to ~, and do the same 
with all the distances obtained by the ordinates on 4 ¢, fig. 46, 
a series of points, as v w, &c., in fig 45, will be obtained, through 
which the curve, as ¢ d, fig. 47, will be obtained. The accuracy 
of the system is tested by the coincidence of the points, wo w, 
fig. 45, with the line 4 #, drawn as already described. To obtain 
the development of the cylinder, a 4 ¢ d, fig. 45, draw any line a4, 
fig. 49, and set from 4 the same parts equal in number and length 
into which x g, fig. 46, is divided, the seventh part reaching to c; 
through cand all the points draw lines at right angles to ad. Take 
the distance, # wz, fig. 45, and set it off from 4 to d, fig. 49 ; on the 
line 1, set off the distance, ¢ #, taking this from fig. 45 to the point 
e; and distance 2x v, from fig. 45 ; and from 2 to 4, fig. 49 ; and so 
on ; a series of points through which the curve, @/, will thus be ob- 
tained, drawn by hand ; ¢ fis equal to a 4, fig. 45, and when the 
other half is obtained, as shown by the lines on the left of cf the 
half of the curve will thus be obtained ; the other half, @ 4, 0 a’, 
being found by a repetition of the process. The plane surface, 


| gabb'ad' f'dfg,willbe the stretch-out of the tube, ¢.¢//, fig. 45, 


and the plane, 7g, f df’ a’ z, will be the stretch-out of the tube, a 4, 
mcd, fig. 45. It will serve to give the pupil a much more vivid 
idea of the development of the surfaces here given if he will take 
a tracing of these planes, and cut out the tracing carefully ; thus, 
for example, if he take the plane g a & d', and bend it round in 
a circular form till the two edges, ¢ a, 4’ a', come in contact, 
he will at once see how the curved hole in the upper part of the 
cylinder, e ¢ 4 /, fig. 45, is formed ; as in like manner, by bend- 
ing round the plane,7 ¢/d/" a' 7, he will see the form of the 
end of the tube, @ 4 m c d, fig. 45, which fits into it. He will also 
thus see more vividly, than by even a careful study of the draw- 
ings, how the problems we have given are applicable to the cut- 
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ting out of sheets of metal, by which, when these are bent round 
as desired, various forms of parts of tubes, &c., are found, so that 
all unnecessary cutting away of the metal, and consequent loss 
of it, are avoided. We should recommend the pupil, in all the 
problems we have given, and purpose yet to give in the “ solids,” 
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(8.) Spirals, Scrolls, and Volutes, and how to | 


describe them. —(a.) Sfira/s.—The methods of forming 
“spirals” are numerous. Some of them are very useful to 
the architect, builder, carpenter and joiner, in designing scrolls 
for staircases and volutes for capitals and general ornamenta- | 
tion, all of which are based on the principle of the spiral. 


Fig. 50. 





| 
A spiral is described by supposing a fixed point, and another | 
point revolving round the same continuously. Fig. 50 illustrates | 
a very common spiral ; in this a is the centre or eye, and through | 
the centre a line, 4 c, is drawn, which forms the centre line of all | 
the convolutions. With the diameter of the eye a, as a radius 

from the point d@, describe the semicircle e /; from the point a, 





with a fas radius, describe the semicircle, / g. From the point 
d, with d g, describe the semicircle, ¢ 4; and from the point a, 
with a /, the semicircle # ¢. The points a and dare thus used 
alternately as centres, and the radius used is always the distance 
from the centre to the point of termination on the line 4 ¢ of the 
semicircle last described. The spiral in fig. 51 is produced as 
follows : Let a, fig. 51, be the eye of the spiral. It is divided, 


to trace the drawings, then cut the tracings out, and to paste 
them on pieces of cardboard; by this means he will obtain a 
series of “ models,” which will be very useful to him in acquiring 
an accurate knowledge of the subiect. 









as shown in the larger scale, as in fig. 52. Draw e d, ¢ f, at right 
angles, intersecting in the centre, a, of the eye, and divide the 
quadrants in the points 6%, c and 4, and join them as in the 
drawing. From the points 64 ¢ and 4, draw lines, 6 7, 4 7, c m, and 
& /, at right angles to the lines 6 c, # &, producing those lines as 
in fig. 51. Then, from the point fas centre, with distance fc, de- 





scribe the arc cutting the line #zin #. From the point e withe x, 
describe the arc, 7 0, cutting the line 67. From the point ¢ with 
g 0, describe the arc, o Z, cutting the line # AZ From the point d, 
with the distance, @, the arc, f g, cutting the line dm. From the 
point / with fg, the arc, g 7, cutting the line Zz. From the point 
é as centre, with e 7 as radius, describe the arc, 77, and from ¢ 


wen 7 %, Fis. 53. 
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with g 7, the arc 7 /, cutting the line £7; from the point d, with 
dl, the arc Z m, cutting the line d m, and from the point f/ with 
fm, the arc m Z, cutting the line # z The “ Archimedian” spiral 
‘is illustrated in fig. 53. Draw any number of lines making equal 
angles with each other, and all intersecting in a common point as 
z. Suppose there are to be five turns in the spiral, divide half 
the height of the spiral, as zc, into five equal parts, and divide 
each part into the same number of equal parts as there are equal 
angles formed by the lines ef, a 6, 4 g,dc, in the example eight, 
then from the point z as a centre, with radius z 1 as the first part 
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in c &, set off the distance to the first line ¢ e f, cutting it in 
the point c. Next from 7 with 72 (second point in c £) set off the 
distance, cutting a 4 in a. Next from 7 3, as before with 73 (third 
part inc), set off the distance, cutting the line 4 gin“; in 


Fig. 54. : 








like manner set off the distances 7 4 (fourth part in c £) z 5, 2 6, 
27, tothe lines dc,7 ¢, g h, cutting them in the points dfand g. 
# is the next point in the spiral, the next division, % 2, is then 
divided into eight equal parts, and from # as a centre the first of 


Fig 55. 











these is set off to the point 7, the second part to z and so on, thus 
findinga certain number of pointsthrough which the curve is drawn 
by hand, or by the use of “ curved sett.” The more numerous the 
lines, as ef, 6a, 7 g, &c. the better, for a greater number of points 
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will be obtained ; and the more correctly will the curve of the 
spiral be obtained. 

To describe the spiral “scroll” suitable for the termina- 
tion of the hand-rail of a staircase in fig. 54, draw the line 
a 6c, and set ad the width of the rail from a to dand ¢c. Divide 
a 6 into three equal parts, one more than the number of revolu- 
tions in the scroll. Take half of one of these parts, and set it off 
from the point c, and complete the two squares ; the points 1, 2, 
3, and 4 are the centres of the quadrants. From point 1 with 1 4, 
cut a line, 1 d, drawn at right angles to ac in the point d, by 
describing the arc a @. From point 2 draw, parallel to @ c, a line 
2e, and from 2 as centre, with 2 das radius, describe the arc 
de. Draw 3/ parallel to 1 @, and from 3 with 3 e, describe the 
arcef. From /4 with 4 f describe the arc 5 4. Scrolls may be 
drawn by dividing the proposed distance between each revolu- 








tion, into as many equal parts as there are revolutions in the 
scroll, and at the centre constructing a polygon with as many 
sides as there are divisions or parts, each side being equal to one 
of the parts. 

To describe the scroll in fig. 55 ; let a 4 be the distance be- 
tween one of the revolutions, and suppose that there are to be 
four turns in the scroll. Let a 6 be divided into four equal parts, 
and make 6@ 4 on the line a a’ equal to a 6. From the point 4 set 
off one of the divisions on a 6 to 1, and from 1 and 4 draw lines, 
joined by 2, 3 completing the square ; then from point 1 with 1 @ 
describe the arc @ ¢, cutting the line 1 c; from the point 2 with 2 ¢ 
describe the arc ¢ d, cutting 2 3 in d; from the point 3 with 3 d, 
the arc de cutting 3 4 ; and from the point 4 with 4 e the arc ed. 
Fig. 56 shows the centre of a scroll in which there are six curves, 
the distance between two points, as @ 4, being divided into six equal 
parts, 61 being equal to a 4 from 1a hexagon is described, giving 
the points I, 2, 3, 4, 5, and 6 as the centres of the arcs; the 
arcs being terminated at points on the lines found by producing 
the sides of the hexagon; as 1 6 to ¢, 2 3 to d, 4 3 toe, and 
65tof 


(g.) Dimensions of Parts of Wrought-iron Trusses 
for Roofs. 

(a) King-Bolt Iron Trusses for Roofs.—Trusses 6' to 10’ 
apart, see fig. 57. In p. 29, “ Note No. 3,” we gave diagrams 





Fig 57. 
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of Timber Roof Trusses, King Post, and Queen Post, with the 
“scantlings,” or “dimensions,” or “sizes” of the various parts. 
We now do the same office for trusses of wrought-iron; a skeleton 
diagram of which we give in fig. 57. The “ rafters” g e, and the 
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“ struts,” or braces, are formed of “T™” iron of section, as in 
fig. 58, the “ tie-rods” a a, and “ king-bolts or rods,” 4, and “ queen- 
bolts or rods,” 4 4, of round bar or rod-iron. ; 

Tie Rods.—(See aa, fig. 57) 18 feet span, g g 78” diameter, 
20' 2", 22! , 24! ”. 26' Ive", 28! if", 30" f. 

King-Bolts (6, fig. §7).—18 feet span gg, 7" diameter, 20' 3”, 
22' -, 241 r”, 26! -, 28! 12", 30' i, 

Rafters (d d, fig. 58).—* Width of top flange, ¢ d,” fig. 58 ,18 feet 
span, 13", 20' 2”, 22’ 23", 24' 23", 26' 24,” 28' 23", 30°23”. “ Thick- 
ness of top flange, ¢ g:” 18 feet span, 3;”, 20' 4", 22' 455", 24! 515” 
26 2", 28' 2", 30’ 7.". “Depth ‘over-all’ of rafter, e/,” 18 feet 
span, 24", 20' 24", 22' 23", 24! 2i", 26! ye 28’ 32", 30’ 34". 
“Thickness of rib @ 4,” 18 feet span, 7", 20' 2”, 22' go", 24' 3", 
26, 28’, and 30° -%". 

Struts or Braces (c ¢, fig. 57).—“ Width of top flange, ¢ d,” 
fig. 58, 18 feet span, 1,3,", 20' 14”, 22’ 14”, 24’ 13”, 26' 145", 28’ 2", 
30' 24. “Thickness of top flange, ¢ g,” fig. 8,18 feet span, 7%", 20° 3”, 
22' $2", 24' 5," 26! 28', 30’ 2.” “ Depth over all of strut, e /,” fig. 58, 
18 feet span, 1,3,", 20' 13", 22’ 1%", 24’ 13", 26 14", 28’ 2", 
30’ 21". “Thickness of rib, @ 6,” fig. 58, 18 feet span, #,", 20’, 
24! 4H 26! i’, 28! -, 30" -, 

(6). For Iron Trusses, from 30 to 40 feet span ; “ queen-bolts,’ 
as hh, in fig. 57, are added. The following are the dimensions 
of parts of roofs with queen bolts :— , 

Tie Rods, aa, fig. 57 (from 18 to 30 feet span, see preceding 
paragraph (a): 32 feet span, 1 +3,", with diameter, 34 to 36’ 13", 
38’ to 40’ 1,34". : 

King-Bolts, 6, fig. 57 (from 18 to 30 feet span, see preceding 
paragraph (a): 32 to 36 feet span, % inch diameter, span, 1", 
diameter 38 to 40 feet span, 14” inch diameter. 

Queen Bolts, hh, fig. 57, 32 feet span, 3 inch diameter ; 34 to 
36 feet span, +4”, 38 to 403 inch. diameter. 
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Rafters, d d, fig. 57 (from 18 to 30 feet span, see preceding 
paragraph (a). “Width of top flange,” ¢ d, fig. 58: 32 feet span, 
2 43”, 34 to 36 feet span, 22”, 38 to 4o feet span, 3". ‘“* Thickness 
of top flange, e g,” fig. 58: 32' feet span, 4", 34 to 36 feet span, 
9 75", 38 to 4o feet span, 3". “Depth over all,” e/, fig. 8: 32 
fect span, 34;", 34° 32, 36 34”, 38 33”, 404". “ Thickness of rib, 
hk, fig. 8 (from 18 to 30 feet span, see preceding paragraph) : 32 
feet span, } inch, 34 to 36’ +4” 38 to go! 3". 

Struts, cc, tig. 57 (from 18 to 30 feet span, see preceding 
paragraph (a) ), 32 feet span. “ Width of top flange,” ¢ d. fig. | 
58, 2 +35 inch diameter, 34 24”, 36’ 23, 38' 24", 40’ 33”. “ Thickness | 

| 
| 


of top flange,” ¢ g, fig. 58 (from 18 to 30 feet span, see preceding 
paragraph (a), 32 to 36 feet span, 4” 38’ to 4o' =" “ Depth over 
all,” ¢ /, fig. 58, 32 feet span, 24 inch diameter: 34' 23", 36' 23", 
38’ 23, go’ 22”. “ Thickness of rib,” fig. 58 (from 18 to 30 feet 
span, sce preceding paragraph (a) ): 32 feet span, 7% inch dia- 
meter, 34 to 36 feet span, $”, 38’ to 4o’ 2". 

(10.) Memoranda on the varieties and general 
characteristics of the Timbers used in industrial 
operations.-—Oak is the most valuable for strength and dura- 
bility of all the timbers used for building purposes. Of the many 
species of oak, English is the best. American is used largely, 
but it is not so good as the oak grown in the northern parts of 
Europe. Oak timber is at its best when the tree from which it 
has been cut has attained maturity ; the grain should be straight, 
and the heavier the timber is, the better is its quality. Oak is 
most valuable when used for parts exposed to the weather. The 
weight of a cubic foot of English oak is 50, American 47, Baltic 
46 \bs. 

Fir or pine is the most extensively used of all the timbers. 
The principal sources from which it is obtained are from the 
vast forests of Northern Europe and America. ‘The species 
known as the Pévus Sy/vestvis, which grows largely in Northern 
Europe, yields the “ yellow” deal; the Norway spruce, or Péus 
abies, yields the “white” deal; this timber has a fine grain, is 
easily worked, and the surface can be brought to a good polish. 
The weight of a cubic foot of Dantzic fir is 35 Ibs. ; of Memel fir, 
38 Ibs.; red pine, 40 lbs.; yellow pine, 33 lbs. The Pénus 
resinosa is the tree which produces the American pitch pine, 
which is the most valuable of the American tree firs; it is very 
close in the grain, is resinous, generally free from knots and 
streaks, and is durable ; its weight per cubic foot is 40 to 42 lbs. 
The white pine of America is obtained from the Pus strobus ; 
it is chiefly used for joiner’s work, although in many districts its 
use for heavy or carpenter’s work is largely on the increase, and 
is by many preferred to Baltic timber. The weight per cubic 
foot is 28 to 30 lbs. 

Elm, Ulmus compestris, is a durable timber, especially in 
cases where it is kept continually wet, as in piling, planking, for 
foundations, &c. It is generally coarse grained and porous ; it does 
not work easily with the tools, being cohesive in its nature. It is 
not liable to split under the strain of nails, bolts, &c. The 
weight per cubic foot is 39 lbs. 

Beech is of two kinds, the black and the white; the black is 
generally considered the most durable of the two; it is also | 
tougher. Like the elm, it is very durable when exposed contin- 
ually to wet, although it decays rapidly in damp, or where ex- 
posed alternately to wetness and dryness. Beech is much used 
by the cabinet-maker for furniture purposes ; a variety known as 
the silver beech, recently introduced, is very beautiful when 
made into articles of furniture. The weight per cubic foot is 
50 lbs. 

Ash is a tough and elastic timber, used chiefly for mill and 
machine work. It is durable if kept dry, but soon decays if sub- 
jected to alternations of dryness and damp or wet. The weight 
of a cubic foot is 50 lbs. 

Sycamore is a close-grained timber, is easily worked, and can 
be brought to a fine polish; its colour is a whitish yellow. The 
weight per cubic foot is 37 lbs. The sycamore in some parts of 
the country is often called the “plane ;” but the true plane is a 
distinct species. It is similar in appearance and quality to the 
beech; it works easily, and is very durable in water. The weight 
of a cubic foot is 45 lbs. 

Poplar, of which there are five species in this country, grows 
abundantly. The trees are very subject to decay ; the timber is 
used for various purposes where the scantlings are small. The 
average weight of poplar per cubic foot is 32 lbs. 

Mahogany is of two kinds—Spanish mahogany, and Hon- | 
duras. The weight per cubic foot of the former is 55 lbs., of 
the Honduras, 40 lbs. 

Alder is a timber eminently adapted for foundations and 
piling purposes, being exceedingly durable in water. Its weight 
per cubic foot is 35 lbs. 

Chestnut is a valuable timber, closely resembling English oak 
in nearly every respect ; but it is easier to work, and is tougher, 














and does not discolour at the parts exposed to iron. Its weight 
per cubic foot is 35 lbs. 

Walnut and rosewood are chiefly used for cabinet-making 
purposes. The weight per cubic foot of walnut is 35, of rose- 
wood, 44 lbs. 

Teak, an Indian timber, although light and porous, is so strong 
and durable, that it exceeds oak in these respects. Its weight 
per cubic foot is 41 lbs. 

Larch is a very durable timber, and is used extensively for 
railway sleepers ; but is well adapted for building work. The 
weight per cubic foot is 30 to 4o lbs. 


(11.) Designations or names of cut Timber.—It is 
a peculiarity connected with what are called the building trades 
that the technical terms used in one district are very different 
from those in another, the objects or parts being the same 
in each. This gives rise to no small degree of confusion 
in studying the various departments, as a name or techni- 
cal term used in one district is unintelligible in another. 
Many parts of a “specification,” for example, drawn up by 
a London architect would not be easily if at all understood 
by tradesmen in say Lancashire, and vice versa. This note 
is necessary in giving the first of what we intend to be a 
series of “ Notes” in connection with the building trades. Good 
service would be done by some one—if it could be done—if a 
glossary of technical terms used in the various districts of the 
Kingdom were brought out. The term “ timber” is applied to all 
forest trees when cut down, such trees being known as “timber 
trees,” as different from “ fruit trees.” “ Large timber,” so called, 
is timber generally about eighteen inches square. “ Balks,” 
“baulks” or “logs,” are the largest pieces which can be cut out 
of a tree, of a square form of varying length—usually sixty feet— 
the side of the square varying from nine to thirteen inches— 
generally the latter. Timber, when cut up for the purposes 
of the joiner, is known by the general name of “ deals”—practi- 
cally the term “timber” being applied to balks or logs only, not 
to deals. Deals are usually classed as white and yellow. ‘White 
deals” are those without resin, are easily worked, and generally 
used for inside finishing of houses, although of late years 
* yellow deals” have been used for this purpose, and which still 
retain their resin, and in consequence have what is called 
“grain” or “ humour,” and when wrought are simply varnished, 
give a pleasing characteristic to the doors, skirting boards, 
&c., &c., which are made from them. Yellow deals are more 
costly than white, and are much stronger, and in virtue of the 
resin which they contain, last longer, and are therefore used for 
work exposed to the weather. Deals are usually described 
according to the place they come from—as “ Dantzic,” ‘* Memel,” 
“Riga,” or “ Christiania.” These timbers are generally classed 
as * Baltic,” but there is a difference between those we have 
named worth noticing. Thus, “ Riga” timber is of better quality 
than “ Memel,” and is therefore better adapted for work exposed 
to the weather, “* Memel” being best for internal work. ‘ Dant- 
zic” is very free from knots, and works freely. ‘ Christiania” is 
well fitted for roof covering. ‘“ Drom” or ‘“ Drontheim” is a 
timber of inferior quality which comes from Norway. Ame- 
rican deals are usually known as “ American pine.” “ Spruce” 
deals are obtained from the white fir of Norway ; they have no 
resin. “Slab” deals are deals cut from the outside of balks or 
logs, and are of poor and varying quality and thickness. Deals 
are again distinguished by their width, this giving them their 
distinctive names. Deals from eleven to twelve inches are 
termed “planks,” although this term has sometimes a wider 
signification, being applied to all kinds of timber excepting fir, 
varying from one and a half to four inches thick. The deal 
proper is nine inches wide ; and “ battens” are deals from two 
to seven inches—usually six inches in breadth. They are fre- 
quently cut from deals, a deal being cut in two, giving thus a 
breadth of four and a half inches to the batten. Deals are 
usually three inches in thickness, battens from five-eighths of an 
inch to two inches. The term “ stuff” is in frequent use, and is 
meant to signify all pieces of wood used in joinery, as distin- 
guished from the larger pieces used in carpentry. The term 
“board” is of a wide signification, like that of “ stuff,’ as it 
embraces all flat pieces of wood, although more specifically it 
applies to stuff over four and a half inches in width, and under 
two and a half inches in thickness. When boards are thicker at 
one edge than another, they are termed “ feather-edged” boards, 
and are sometimes known as “ clap-boards,” being used for the 
outside covering of sheds, where they overlap one another to be 
weather-tight. From this they are also sometimes named 
“weather-boards.” Deals proper are cut into boards of varying 
thickness ; and according to the number of boards cut from the 
deal, they are known as “three-cut stuff,” &c. Flooring boards 
are usually one and a quarter inch thick, two being cut from a 
deal of two and a half inch thick, this being the thickness of a 
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large proportion of the deals imported. Where a three-inch 
thick deal is split into two boards one-and-a-quarter inch thick, 
a half-inch thick board is also obtained, which is technically 
known as an “elf-cut.”. When a one-and-a-quarter inch board 
is cut in two, the two boards obtained are known as “slit” 
deals. 


(12.) Rules to find the Dimensions of various 
parts of Roofs.—(a.) “To find the depth in inches in fir 
or pine of a tie-beam d d, fig. 18 (see Note No. 3, p. 29) in which 
the bearing in feet, and the breadth or thickness, are in inches as 
given.” ‘Take the cube root of the breadth or thickness in 
inches, and divide by this the bearing in feet, and multiply the 
result by 1°47, the sum will be the depth of the tie-beam in 
inches. 

(6.) “To find the dimensions of a strut or brace g, fig. 18, of 
pine, the length of which is given.” Multiply the length of the 
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the length in feet, and breadth in inches being given.” Multiply 


the length by the span of the roof in feet, and the result by o°12, 
the quotient is the area in inches ; then divide the area by the 
breadth. If the thickness be given, then divide the area 
found by the above, by the thickness, which will give the breadth 
of the king-post in inches. 

(e.) “To find the dimensions of a queen-post 7 fig. 19, of 
pine, the length being given.” First, find the length of that part 
of the tie-beam which the queen-post supports ; as a rule one 
third of the whole length may be allowed for this ; then multiply 
this by the length of the queen-post in feet, and multiply the 
result by 0°27, which will give the area. The deepness or thick- 
ness from front face to back face of king-posts and queen- 
posts, should correspond to the thickness in breadth of the 
tie-beam in inches. So this being a known characteristic, 
having beenp reviously calculated by rule (a.); the thickness from 
front to back of the king-post or queen-post, will be found by 
dividing the “ areas” found by the above rule (d.), and by this 
(e.), by the thickness of the tie-beam. : 

(7) “ To find the dimensions of pine purlins, the length and the 
distance they are placed apart being given.” Cube the length, 
and multiply this by the distance apart, the fourth root of the 
result is the depth, which multiplied by 0°6 gives the thickness. 


(13.) New Method of making Mortar.—“We do 
not build as our forefathers did,” is a phrase frequently heard 
amongst those who have to deplore the careless, scamping way 
in which too much of the work of building is done now-a-days. 
And there is a great deal of truth in the remark, for it is not so 
much that our workmen, many of them, do not take the pride in 
doing the best work which of old they did, but with the best of 
materials at hand, they do not always or in many cases, we may 
say seldom use the best materials. And whether or not it is 
true, as some say it is, that we have lost some of the arts of the 
ancients, as for example, that of mortar making, we do not here 
pretend to say, but certain it is that this is one material, at all 
events, in the making and use of which, the old builders far 
excelled those of the present day. Our buildings will not go 
down to posterity through the course of so many generations as 
have done the buildings of our forefathers. If the very stones 
and bricks have not themselves crumbled away, certainly they 

















brace by the square root of the length of the part of the rafter 
ce, No. 18, supported by the strut or brace g, multiply by 08 
the square root of the result, the quotient will be the depth in 
inches, and the depth multipiied by 0°6 will give the breadth or 
thickness of the strut or brace. 

(c.) “To find the depth in inches of a principal ¢ ¢, fig. 18, rafter 
of pine, for a king-post truss, the length in feet, and breadth in 
inches being given. ‘Take the square of the length, multiply it 
by the span in feet of the roof, then divide the result by the 
cube of the breadth or thickness in inches, and multiply the 
quotient by ‘096, and by 0°155 forg g, the rafter of a queen-post 
truss, fig. 19 (see Note No. 3.) “ For common rafters of 
which, the length in feet, and breadth in inches are given.” 
Take the cube root of the breadth, and divide by it, the length, 
and multiply the result by 0°72, which will give the depth in 
inches. : a 

(@.) “To find the dimensions of a king-post in fig. 18 in pine, 











will have loosened and fallen from the decay of the mortar which 
now in some fashion holds them together. So very marked is 
the mortar used in modern buildings as poor compared with that 
long ago used, that various attempts have been made to ascer- 
tain the “secret,” if secret it was, of the composition of the 
old builders in mortar making. One “secret” which the old 
builders possessed, we may quietly here impart to those of the 
present day, this is, that to make good mortar, good lime and 
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plenty of it must be used; the old builders did not use a 
composition nearly all sand, and that sand not fit often 

to be used, and then call it mortar, as do the builders of 
the day oftentimes. When we examine almost any piece of | 
modern work, we find that the mortar hardens very slowly, and 
even when hardened as much as it will harden, it crumbles 
away, loses cohesiveness, so much so that in many cases it is 
quite an easy matter to detach the stones or bricks from one 
another and from the mortar. The very opposite characteristics | 
are found in ancient work, and on examination it has been seen 
that the mortar has in great part been-converted into silicates, 
entering into close union with the particles of quartz. It is to 
these silicates that mortar owes its firmness, and it is to the 


























small proportion of these present in it, that this owes _ its 
poverty. A method of setting free the siliceous earth, and pro- 
moting the rapid formation of silicates, has been discovered by 








sand ; to the mass is added a quantity of fine wzsZacked lime to 
the extent of one-fourth of the sand in the first instance mixed with 
the slacked lime ; mix the whole thoroughly, the mass _ heats 
Where the mortar is not 


and the mortar may at once be used. 


(14.) Isometrical Drawings simplified.—At the end of 
Note No. 2, p. 29, in last number, we promised to illustrate and 
describe the method of drawing objects isometrically, in which 
curved and circular lines are met with. Before doing this, 
however, we think it best to complete the part we have already 
given on straight-lined objects, these having been confined 
chiefly to lines at right angles to each other, by illustrating a 
few points connected with objects in which lines oblique or at 
angles to each other are met with. The application of this 
° graphic method of delineating objects of this kind will be found 
as easy and as attractive as we hope we have shown in the pre- 
ceding note (Note 2, p. 29) that it is to right-angled lined subjects. 
(a.) To draw the object in fig. 59 A, proceed as in B, same fig. 
Draw the right hand isometrical line a 4 in B, by means of the 
“ isometrical set square” (see Note No. 2, fig. 6) and from 4, the 
perpendicular line 4c, and from ¢ and ¢, the left-hand isometrical 
lines cdandeg. From a and / draw the perpendicular lines @ e, 

‘g, making all these distances, a 6, a /, a ¢, 6c, equal to those 
in A, or in any proportion to those required. Join ¢ e, and with 
distance a /, set off on the line c @ from ¢ to @; and joindg; dg 


5? > 
will be parallel to ¢ c; bisect ¢ g, ¢ ¢, in the points # and 2, 
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slowness with which silicates form in modern mortar, and 
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| a Professor Artus, and which yields a mortar resembling in its 


The one recommen- 
Lime is in the 


characteristics those of the ancient kinds. 
dation the process possesses is its simplicity. 


| first instance well sacked, and mixed carefully with finely sifted 











wanted for immediate use, the first process only is carried out, 
namely, mixing the sand with the fine slacked lime, when 
wanted for use the unslacked lime has to be added. A very 
strong mortar is said to be the result of the process. 
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and from these draw lines parallel to ¢ c, ¢e g, intersecting in the 
point 7, With half of the distance a 4 in A, set off from the point 7 
to the points / Z, on the line / #' ; and with half of the distance 
ac from A set off from point 7 in B to the points # 2; through 
mn, k /, draw lines parallel to é g, é ¢, intersecting in the points 
m no p. From these points draw perpendicular lines m g, 
nv,os, pt, making the length of these equal to the correspond- 
ing parts from A ; join g 7 s 4, and finish as in A. (6.) To draw 
the object as in A fig. 60. Draw the perpendicular line a 4 in B 
and from any point in it, draw the right-hand isometrical line a c, 
equal to a é in A; from @ measure to d@, and through it draw a 
left-hand isometrical line @ ¢, and from d@ measure to é, and join 
ae; from e draw the right-hand isometrical line e f, and 
make ¢ / equal to a ¢ ; join 4 c, which will then be parallel to a e. 
From e¢ and # drop perpendicular lines to f and g, making them 
equal to corresponding parts in A, and in-B; join g /; and 
from fdraw a left-hand isometrical line to 7, and from z drop a 
perpendicular to 7, and from 7 draw the right-hand isometrical 
line 74, making 7 # equal to ac, from 7 and & draw the left- 
hand isometrical line as shown, and finish as in B. (c.) To 
draw the object in fig. 61. A. To find the point ain B, draw 






































the perpendicular line 6 ¢, B, making it equal to the correspond- 
ing line in A; and from ¢ draw the left-hand isometrical line ¢ d, 
equal to line cain A. In B from point ¢ draw a light pencil 
line parallel to a, cutting the line in c 4, in 6. In B, set off from 
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the point c, on the line 4 c, the distance c 4 taken from A to e in 


B ; and from ¢ draw a left-hand isometrical line ef, making ef 


equal toc é from A. From din B, draw the perpendicular d a, 
making it equal to the corresponding part in A ; join fa in B. 





fig. 67, being the drawing of a circle placed horizontally. Draw by 
the methods described in Note No. 2, p. 27, the isometrical square 
a bcd, of any desired dimensions, so that the termination of the 
diagonals ef, or gh, give the bounding sides of the circle required 
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From / in B draw / g, and from @ draw the left-hand isometrical 
line 64, and from #4 drop the perpendicular 4 7; join 7g. From 
A draw # 7 a right-hand isometrical tine. Find the point 4, as 
shown by the dotted line, and from # draw & /, equal to 27; 
jon kk, jl From g and f draw the right-hand isometrical lines 
gm, fn,and draw from m7 a line parallel tog 2 (@.) To draw 
the object in fig. 62, A. In B draw the perpendicular line a 4, 
and from any point ¢ in it draw the right-hand isometrical line 
c a, which will be the centre line of the part ain A. From ¢ in 
B, set off to d, a distance equal to fg in A ; and through it in B 
draw a line e / parallel toa 6. With half the distance 4 ¢ in A, 
set off from A to e and /, and with half the distance ¢ @ in A, set 
offfromc tog and/, joine g, ff. Frome and /g draw left-hand 
isometrical lines to Z and 7, making ¢ 7, /7, equal to 6 # in A, 
From g draw the line g & parallel and equal to e¢ 7, and join 74; 
finish as in B. (¢.) To draw the objects in fig. 63 A. Draw in B 
right-hand and left-hand isometrical lines a 4, ¢ d, intersecting 
in the point e. With half of the distance a @ in A, set off from e 
in B to fand gv and through these draw right-hand isometrical 
lines g 24,7 fk; and make gh gt, fk /7 end equal to half of 
the distance e fin B. From point e set off half the distance of 
c d in A, to the points @ and din B; joinza,ja; hb, lk. 
From ¢ and 7 drop perpendicular lines to 7, and from these 
points parallel to ¢ca,a/7, draw lines /”, ma, finish as in B. 
Figs. 64, 65, and 66 are illustrations showing the application of 
the methods now described to the delineation of subjects in car- 
pentry and beam-work. Fig. 64, showing the junction of a 
purlin a, with a rafter 4, the block or setting-piece against which 
the purlin a rests being at c. Fig. 65 shows a piece, a, cut out in 
the face of a beam 6 4, in which the end of a strut or brace rests. 
Fig. 66 is a sectional elevation of a cast-iron beam of the usual 
and approved form. In figs. 65 and 66 the dotted lines in B 
show how the drawings can be constructed. 

(e.) We now come to the objects in which circular lines are 
met with, the first lesson in connection with which is given in 
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Fig. 66 si 


to be delineated. Draw the diagonals of the square a 4, c d, and 
from a and ¢ as centres describe arcs 77, # / of such radius as will 
make the arcs touch the sides ¢ d, a 4, d.@ and c¢ 4, in the points ef 
gandh, These larger ones are to be joined by smaller ones, 
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the centres of which must be on the diagonal line 6d, as at | 
mand x. These centres must be found by trial, and a very | 
little practice will enable the pupil draughtsman to find them 
so that the arcs of the smaller circle described from # and x 


Pd: Fig. 67. | 
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will join those of the larger ones described from the centres @ 
and c, so that the respective arcs will run in smoothly to one 
another. The small circle at 9 is described in the same way 

within a smaller isometrical square. The pupil will observe that the 





circle  g 7 s is an ellipse, the major diameter of which is f 7, 
and the minor g s. Strictly speaking, the ellipse # g 7 5, is not a 
correct isometrical projection of the circle which could be de- 
scribed in a square, of which the side was equal to @ 6 Where 
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a correct projection of any given circle is required, the points 

g 7s, defining the length of the diameter of the ellipse, are to 
be found by a rule which we purpose giving when we give a 
note on “ Isometrical Projection Simplified.” But the pupil will 
at once see, by examining fig. 67, and those figures which follow, 
that this conventional method of delineating a circle and objects 
having lines parts of circles in them, is applicable to a wide 
variety of subjects, all that is required being the bounding sides 
of the isometrical square, or part of the isometrical square, which 
give the bounding sides of the circle or part of a circle required 


to be delineated. ‘The method here given is of course strictly in 
keeping with the simple methods we have already explained by 
which objects are drawn isometrically, and which can be mea- 
sured from any scale of equal parts in use amongst draughtsmen 





| and mechanics. The distinction must therefore be kept clearly 
| in view, that the methods given in this and the preceding notes 
| are not projections strictly so called, but are designed especially 

to illustrate very simple means by which isometrical delineations 
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can be made, without the complicated processes required in 
obtaining drawings projected in correct isometrical proportion, 
and the peculiarities of which will, as already stated, be de- 
scribed in future notes. The advanced draughtsman does not 











require to be informed that the method of finding the outline 
curve of an ellipse by describing parts of circles does not give 
the correct curve ; but it is one which is easily done, and for all 
practical purposes gives an ellipse with curve sufficiently accu- 
rate. When we come to give our note on isometrical projections, 
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we shall then give other and more correct methods of finding the 
curves of ellipses where the major axis, as # 7, and minor axis, 
as @ 5, fig. 67, are given. 
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The pupil will perceive that the ellipse J g 7 s, fig. 67, gives 
an isometrical delineation of a circle, which may be supposed 
to be the horizontal end of a cylinder, the sides of which a é 
are perpendicular lines, as shown in fig. 68, which is also 
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shaded to give the rounded appearance. The depth of the 
cylinder is equal to the distances c d, e, f; the line d/ being 
drawn parallel to ¢c ¢, the curve ¢d gf bounding the lower end of 
cylinder is found by measuring from @ to 2, and setting this off 
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from 7—on the line # 7 produced—to g, the centre of the arc 
passing through g, being in the line / g, the radius of which is 
equal to # z, and the centres of the smaller arcs at the ends fand ¢, 
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being on the line df at 7 and m, these may be found also by 
drawing parallel to 4 g—lines from centres 2 and ¢ to cut the 
line @fat Zand m. The part at # shows how a square hole in 
the face of the end of cylinder, and the part how a square 
projecting part at base of cylinder, may be delineated. 

When the side lines of the cylinder, as a 4, in fig. 70, run 
towards the left hand, giving the face of end of cylinder to the 
right, the ellipse is described precisely in the same way as de- 
scribed in fig. 67, but in a square of which the sides a d, dc, 
fig. 69, are right-hand isometrical lines. When the position of 
the cylinder is reversed so that the face of end of cylinder is 
towards the left hand and the sides run towards the right hand, 
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as in fig. 72, the ellipse is described in an isometrical square, of 
which the sides are left-hand isometrical lines a é ¢ d, fig. 71. 
In all these figures the letters of reference correspond to similar 
parts, and to all of them, the description given in connection 
with fig. 67 applies. The pupil should put in all the diagrams 
on a larger scale, so as to get a thorough knowledge of the prin- 
ciples upon which the method is founded. Fig. 73 shows the 
application of the method to the delineation of a semi-circular 
part of a hollow object, or ring. The semi-ellipse @ 4 c is parallel 
to fe d, the arcs of which are described from the same centres. 
The centres of the” semi-ellipse g # ¢ are described from the 
centres 7 & /. 





Fig. 77. 


Figs.74to79 are illustrations showing the method now described 
as applied to the delineation of architectural mouldings, and which 
will afford excellent examples for practice in drawing objects iso- 
metrically in which right, oblique, and circular lines are met with; 
the detailed description of which methods have been already given 
in preceding illustrations in this Note and in Note No. 2, p. 29. 
Fig. 74 illustrates the moulding known as the “ bead,” or “ torus ;” 
the moulding when small being named a bead, when large by 
the latter of the two names given. Fig. 75 illustrates a sunk 
bead ; the part bounded by the lines a6 ¢cde/fg is what is 
called a “ quirk,” or “ quirked bead.” In a future note we pur- 
pose giving descriptions and illustrations of the various forms of 
mouldings, with the methods of finding the centres for describing 
the curves of those which are formed of parts of circles ; and further 
of finding the points of these mouldings, the curves of which are 
drawn by hand, these two methods being applicable to the 
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various mouldings known as “ Classical” and “ Gothic.” Fi 
is the moulding known as the “ ovolo ” or “ quarter-round;” fig. 
the “scotia ;” fig. 78 the “ogee” or “cyma-reversa ;” and fig. 79 
a “Gothic moulding.” In fig. 74 the semi-ellipse a 4 ¢ is drawn 
in the half of a right-hand isometrical square d e fg, the termina- 
tion ac of the curve being determined by a line ¢ a, drawn parallel 
toe g ord / through points found by bisecting @e, fg. In fig. 75, 
the semi-ellipse is found also in a right-hand isometrical square 
shown by the dotted lines ; but in this case it is in the upper half 
of the square, the points ¢ f/being found by dividing ¢ / into two 
equal parts, fc being drawn through the point / and parallel to 
Az. In fig. 76 the curve a 6c is the quarter of an ellipse, the 
isometrical square being divided into four equal parts, lines 
being drawn through these parallel to the circles cutting in the 
points ¢, ad and ¢ d being then the bounding sides of the mould- 
ing. In fig. 77 the operation of delineation is precisely the same, 
the isometrical square being however in this case a left-hand 
one, and the quarter ellipse being in the upper part of the square. 
In fig. 78 two left-hand isometrical squares, a 6 ¢ d, a ef é, join 
at the sides a 4, and the quarter ellipses forming the curve, are 
placed one as g in left-hand upper corner, and the other, as 4, 
in the right-hand lower corner of the square. The dotted part 
2 7 &/ gives the outline of the moulding known as the “ carvetto.” 
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In fig. 79 the part @ is known as: the “apophygee,” being a 
quarter circle joining a vertical line bounding a body, with the 
projecting part 4, which is known as a “ fillet,” by reversing the 
position of the diagram so as to make the upper the lower side, 
the part 4 will then represent the fillet in place of a base mould- 
ing, the curve in “apophygee” as joining the vertical line of a 
column in other parts. 


(15.) Memoranda on Cast-Iron.—(a.) Common Cast- 
zron.—The most generally used, if not the most valuable 
of all the metals used by the mechanic is iron, in its two 
forms of cast and wrought, or malleable. The first named 
of these will form the subject of the present paragraphs. Iron 
is obtained from what are called “ores,” of which the fol- 
lowing are those chiefly used in the manufacture of iron, placing 
them in the order of their value or their per-centage of iron 
contained in them; (1) brown hematite or hydrated peroxide 
of iron, yielding as much as eighty parts of iron, out of one 
hundred parts of the ore; (2) magnetic, a black oxide of 
iron yielding seventy-two parts of metal out of one hundred 
parts of the ore; (3) red hematite or peroxide of iron, yield- 
ing sixty-nine parts out of a hundred; (4) blackband, or 
carbonate of iron, yielding thirty-eight parts out of a hun- 





dred ; (5) clay-band, yielding thirty parts out of a hundred. | 
The two last generally classed as the “argillaceous” iron-ores, 
are those from which the largest proportion of the iron made 
in this country is obtained, on an average one ton of iron 
is obtained from two and a half tons of the ore; of these 
ores the clay-band were at one time chiefly used for the manu- 
facture of iron till the discovery of the black band, which is 
commonly known as “ironstone.” Richer ores are now used in 
the manufacture, such as the oolitic ores found chiefly in the 
Cleveland district in Yorkshire ; but also in smaller quantity in 
Northamptonshire, Wiltshire, Oxfordshire, and Lincolnshire. 
The now famous red hematite ores in this country are found prin- 
cipally at Ulverstone, in Lancashire, near Morecambe Bay, and 
in several parts of Cornwall. The impurities of the ore, which 
tend to reduce the valuable quality of the iron are sulphur, phos- 
phorus and gangue. This last is composed of quartz and clay, 
and forms that part of the refuse of the smelting process known 
as slag. When the first of the above-named impurities (sulphur 
is present in the ore in considerable quantity, the iron is apt to be 
brittle when hot, or has the quality known in the trade as “ red- 
short,” when the second impurity (phosphorus) is much present, 
the iron is apt to be brittle when cold, or has the quality known 
as “cold short ;” the gangue is very infusible, needing the mixture 
of a flux—ordinary limestone—with the iron-ore, coal or coke put 
into the blast-furnace. In some instances in order to render them 
more easily smelted, the iron-ores are roasted or calcined, by 
mixing them with fuel, and setting fire to the heaps thus formed. 
The ore, coal, coke and flux, are put into the blast-furnace, and 
the blast of either cold or hot air put on, and the iron passes 
from it in the shape of a carbide of iron or cast-iron of com- 
merce. The iron as it flows from the furnace is run into moulds, 
forming the well-known pig-iron; the different qualities being 
numbered 1, 2 and 3,—these being known as “ foundry”—and 4, 
5, and 6,—these being classed as “forge” iron. Before the intro- 





duction of the hot-blast system, in which the air forced into the fur- 
nace is brought to a very high temperature, 500° to 700°, by being 
passed through a series of pipes heated in a special furnace, coke 
was used as the fuel; but now, by the use of the hot-blast, coal is 
used. Cast-iron is of two kinds or classes, the “grey and 
white,” the grey showing when fractured a granular appear- 
ance, more or less distinct, it is soft and easily melted, and it 
contains a large per-centage of carbon, not chemically com- 
bined, but forming graphite, and the presence of which imparts 
the grey colour. The “white” iron is hard and brittle, requires 
the highest temperature to fuse it, and when fractured presents 
not a granular, like grey iron, but a laminated, crystallized, glassy 
appearance. The pig-iron, known as “No. 1,” abounds in 
this so-called graphite, and it is to its abundance in it and in 
irons of this class, of which it forms the extreme example, that 
the soft fluid and easily melted character is owing, the excess of 
the suspended graphite materially affecting, as it is supposed it 
does, the tenacity of the iron, by separating the various crystals, 
and thus reducing the cohesive attraction of the particles. From 
the properties above noted of cast-iron “ No. 1,” it is much 
used in the foundry for casting small and ornamental articles 
where much strength is not required, but where an easily running 
metal adds to the sharpness of the casting. It is also used for 
adding to less easily melted irons, as those of “No. 2” and 
* No. 3.” These numbers contain less carbon than “ No. 1,” 
and are also harder, stronger, and more tenacious. While the 
specific gravity of “ No. 1” varies from 6’9 to 7°2, that of “ Nos. 
2 and 3” varies from 7 to 7°5. By mixing Nos. 1, 2, and 3, in 
various proportions, a great variety of what are technically called 
“makes” of iron, are produced in a wide range of degrees of 
hardness, from the fluidity of “ No. 1,” up to the hardness of and 
brittleness which characterizes the “ No. 4” now to be noticed. 
This iron is a “white” iron, contains little carbon, is of a 
crystalline character, and requires a high temperature to melt it ; 
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its chief use in the foundry being to mix with the softer numbers. 
The same remarks apply, more or less modified according to 
circumstances, to Nos. 5 and 6 “No. 3” is much used in 
combination with ‘* No. 1” > and what is called scrap-iron or old 
iron, this, being obtained from various sources and therefore of 
various qué alities, is for the purposes of heavy castings. Where 
articles are required to be strong, and yet easily wor ked with the 
chisel and file, as in the case of toothed wheels and the like, 
No. 3 is used alone, or in combination with good soft scrap-iron. 
Between these two ‘classes of cast- iron, the grey and the white, 
may be put the mottled, so called from the appearance the 
fractured part shows; it is more open than the grey iron, and 
when the greyish tinge in its colour predominates, it, says an 
able authority, “ makes excellent castings,” and when of a lighter 
colour, “is advantageously employed for the manufacture of soft 
iron; it admits of being readily turned and filed, and takes a 
good polish.” The “object of the iron-founder is to mix the 
various qualities of iron now described in such proportions as 
will yield a quality of iron suitable for the purpose for which the 
object is cast. The following on “ mixtures” usually employed 
will be useful here. 

Nos. 1 or 2, Staffordshire or Scotch, may be used for small 
and ornamental castings. Nos. 1 and 2, Welsh, having much less 
carbon, are rather too hard to be used for this class of work. 
Where the castings are very fine, the addition of a little arsenic 
will give the requisite degree of fluidity to the iron; but as a 
rule No. 1 of Scotch iron “will be found all that is requisite for 
them. A mixture of Nos. 1 and 3, or of No. 1 with a small pro- 
portion of scrap-iron, will do for machine work, which requires 
to be strong and also tenacious, so as to resist shocks. For 
girders, bre’summers, &c., a mixture of No. 1 Welsh—this is 
better than No. 1 Scotch or Staffordshire—with Nos. 3 or 4; or 
No. 1 Welsh with a large quantity of hard scrap of good quality. 
For columns, pillars, &c., and castings submitted to compres- 
sile strain, see paragraph on the strength of cast-iron in a 
succeeding “ Note,” a mixture of No. 1 Welsh with a greater 
proportion of the Nos. 3 and 4 there used in castings for girders. 
The opinions held as to the effect of the hot-blast upon iron 
prepared by its means are very varied, some being directly in 
favour, others being as directly against the good effect it has 
upon the quality of the iron. The highest authorities in this 


country state that the probability is that it injures the quality of 


the soiter, while it improves that of the harder iron. It is 
scarcely necessary to say that the mixtures of pig-iron named 
above when used for casting the various parts used in the arts, 
is melted a second time, and run into the required moulds, the 
furnace employed being designated a “ cupola.” 

(6.) Chilled Cast-cron.—The chilling ot cast-iron is done for 
the purpose of so hardening the surfaces of parts subjected to 
much friction, such as the socks and shares of ploughs, &c., &c., 
that they will last longer than if not chilled; the operation con- 
sists in using cast-iron moulds lined with a non-conducting 
material, as loam, the object being to cool quickly the outside 
of the body cast, so that its surface becomes chilled, or, as it 
were, case-hardened, the thickness of the hardened portion being 
in proportion to the rapidity of the cooling. In one process, used 
very largely, the cooling is facilitated and hastened by projecting 
streams of cold water against the surfaces of the body while in 
the mould. Some iron will chill better than others, and some 
experience is necessary in the choice of the iron used to obtain 
the maximum effect of the process. 

(c.) Walleable Cast-iron.—This process is used in giving to 
cast-iron several of the properties of wrought-iron, and chietly 
for small parts of machinery, used in great numbers, and which 
are required to possess these properties, and which are moulded 


and cast more cheaply than the same would be if forged out of 


ordinary malleable or wrought-iron. ‘The tollowing is a descrip- 
tion of the process of de-carbonizing cast-iron as it is otherwise 
called. “ ‘the iron is in the first place put into crucibles capable 
of containing sixty-six pounds, or thereabouts, by weight, and 
subjected to the heat ot a steel-converting fire till melted ; it is 
kept in the fused condition for a period of sixty or seventy 
minutes and then cast in the mould made of green or dry sand. 
The articles thus cast, exceedingly brittle, are placed in iron 
cylinders or retorts with dry layers of pulverized red hematite iron 
ore placed between them, mixed with some portion of the ore 
which has been previously used for the same purpose. The 
cylinders are next subjected to heat in a close furnace from 
which air is rigidly excluded till their contents show a bright 
red ; at this they are kept for four or tive days, according as the 
articles are large or small; the heat is then gradually reduced 
till the castings are cooled. ‘The process requires to be gone 
through in all its stages with such care that it is necessarily an 
expensive one. If it could be made cheaper there is no doubt 
but that the articles treated by it would become more extensively 


used than they are, compari tively extensive as this is. ‘The cast- 
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iron heated by this process takes a fine polish, is not easily 
affected by exposure to atmospheric changes, and it is capable of 
being worked with the usual cutting tools. It can be sharpened, 
drawn or hammered, without being heated, and in small pieces.” 


(16.) Sizes of Screw- bolts, Nuts, and Heads.— 
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.Thejsecond ‘and third columns of the above table give the 


sizes of nuts and heads, according to “* Sweet's Scale,” used 
in America. ‘The following, trom “the “ Scientitic American,” 


shows the advantages which this sci ile possesses : —“ The 
dimensions of all the. parts are even divisions of standard rules 

in common use in this country, and what he terms his ‘standard’ 

bolts, from 4 th to 3 ths, vary by £ ths ; all above an inch vary 
by 4 ths. But when it is desired, | as is often the case, to use an 
intermediate size, ; ths, ~; ths, these shall all be termed 
‘bastards,’ and their heads and nuts shall be made the size of 
the head next larger or the nut next smaller. Consequently a 
wrench or key that will tit on a nut on the lower ‘ standard’ 
will tit both ends of the ‘bastard’ and the head of the next 
higher ‘standard, thereby saving at once halt the wrenches 
required for the Whitworth system. Observe also, that if the 
standard sizes vary by ‘th up to ¢ ths, and 4th above an inch 
be adopted, the wrench that’ will exac tly tit a standard nut, will 
also exactly fit the head of the next larger standard, and cannot 
be used at all in the other sizes except the ‘ bastards,’ and there- 
fore a careless operator, will be compelled to use the nicely- 
fitting wrench or none at all. 

* By a reference to the annexed table of the comparative sizes, 
it will also be apparent that Sweet’s system is a very fair com- 
promise with all the systems in most Common use in this country 
and England, at the same time giving the workman an oppor- 
tunity of using intermediate sizes; it is also capable of being 
measured by rules which are at hand, and with which he is 
already familiar.” ‘lo the above we add the following rule to pro- 
portion screw-bolts and nuts :—* The height of the nut to be equal 
to the diameter of the bolt, the width over the flat sides of the hexa- 
gon (in hexagonal nuts) to be equal to as many fifths of inches 
as there are eighths in the diameter of the bolt. The square 
of the * head’ of the bolt to be in this proportion: the height of 
the head to be half the width over the flat sides of the sides of 
the hexagon.” 


(17.) Memoranda on the Slide-valves of Steam- 
engines, and mode of setting them.—Preliminary to 
the diagrams illustrative of the mode of setting the slide-valves 
of steam-engines, we give a few remarks on what is technically 
called the “distribution of steam” to the cylinder. ‘These will 
possess muchot the character of elementary statements, the reader 
being supposed to come to the consideration of the subject in 
ignorance of its details ; our remarks will therefore be addressed 
to beginners in the study of the subject. We take for illustra- 
tion a steam-cylinder with a slide-valve of the simplest form in 
use. ‘This is called the * D slide valve,” the cylinder having 
three ports. ‘These three ports are rectangular openings made 
in the valve-facing of the cylinder ; the centre one is the “ ex- 
haust.” One port conveys the sicam to the upper side of the 
piston, the other port to the lower side ; and the central port 
conveys the steam to the exhaust tube, the ultimate exit of 
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which in the case of high-pressure engines—as in the example 
—is the atmosphere. The “ D” valve is of such dimensions as 
to cover or embrace that part of the valve-facing of the cylinder 
which has two ports. One of these ports which the valve a/ways 
covers ts the “exhaust port.” The following is an explana- 
tion of the “distribution of steam” to the cylinder. Leaving 
for after consideration the way in which the valve is moved to 
and fro, we proceed to state that what is technically called the 
“ throw of the valve”—that is, the extent of its lateral or side-to- 
side movement on the valve-face of the cylinder, is adjusted so 
that when the piston is at the top of the cylinder the valve is 
at that part of its stroke that the upper steam-port is opening 

or rather its orifice is beginning to be uncovered by the solid 
part of the valve leaving it, thus allowing the steam to pass to 
the upper side of the piston, the valve at the same time uncover- 
ing the orifice of the lower port, and thus admitting the steam 
to the interior or exhaust side of the valve, from which it passes 
to the exhaust port, and from thence to the atmosphere. The 
piston continuing its stroke from the upper end to the lower end 
of the cylinder by means of the mechanism, hereafter to be 
considered, moves the “ D” slide-valve along the valve-face of 
the cylinder till—when the piston has accomplished its down 
stroke—it assumes this position : The orifice of the lower port 
is about to be uncovered ; in other words, the port is being 
opened to admit the steam from the steam-chest or steam 
side of the valve, through the port on the lower side of the 
piston, while the upper port is being uncovered so as to allow 
of the steam to pass from the upper side of the piston to the 
interior or exhaust side of the valve, from which it passes to the 
exhaust port, and from thence to the atmosphere. In the 
common or what we may call the old-fashioned arrangement 
of the “ D” slide valve, the eccentric which gave or gives 
movement to the valve was so adjusted that while the one 
port at once was closed, the other was immediately opened ; 
so that the steam was admitted to the cylinder during the 
whole stroke of the piston, and at its full pressure. If 
the reader will study the nature of the movements of the 
piston of a steam-cylinder he will soon perceive that this 
adjustment of the valve brought with it evils of a grave cha- 
racter, operating powerfully to bring about a waste of steam 
and cause great loss of power and a rapid injury to the working 
parts. The motion of the piston is not continuous in the same 
direction, but being reciprocatory, it is changed at every stroke 
from its original direction of motion to one precisely opposite ; 
while at the same time the object sought to be gained by the 
alternate motion of the piston to and fro in its cylinder is the 
continuous circular motion of the crank-shaft and fly-wheel from 
which the power of an engine is transmitted to any point re- 
quired. Here we have two precisely opposite or antagonistic 
movements, and in view of the evil arising from their conjunction 
in the same machine, it has long been the aim of machinists to 
bring into use an apparatus in which the steam-impelled piston, 
or part corresponding to this, shall receive the force of the steam 
in such a way that its motion shall be continuous and circular, 
Hence the introduction of what are called “ rotary,” or more 
correctly “ rotatory” engines. These however, from inherent 
mechanical difficulties have not been successful, or at all events 
not so successful as to have superseded, or to any large extent 
superseded the steam-engine in its usual form, with cylinder 
and its to-and-fro or reciprocating piston. ‘The attention of 
mechanics therefore was soon directed to arrangements of the 
mechanism of this the ordinary form of steam-engine, and the ad- 
justment of the valves so that the evil we have pointed out could 
be remedied, and the maximum power obtained by the minimum 
expenditure of steam. How this was done we shall see as we 
proceed; but it will here be useful to glance further but briefly 
at the evil arising from the adjustment of the slide-valve we have 
above alluded to. The speed at which the piston of a high- 
pressure steam-engine moves varies according to circumstances ; 
the tendency of modern improvements being to make the speed 
very much higher than that considered judicious by the makers 
of the early forms of steam-engines. Taking an average speed of 
350 feet per minute the student will perceive that the effect of the 
reciprocating, or to-and-fro movement of the piston will be that 
its speed will have to be reduced from this high rate, till a dead 
stop is arrived at, before the piston can be impelled by the 
pressure of the steam on its opposite side in the exactly contrary 
direction. The space in which the piston travels to and fro 
being of necessity very limited, there is obviously little oppor- 
tunity, so to say, afforded to gradually reduce the speed of the 
piston. This moreover, under the circumstances of valve adjust- 
ment which we are now considering, cannot be brought into action, 
inasmuch as the steam at its full pressure is admitted to act upon 
the piston during the whole of its stroke, so that its impelling or 
propulsive action is just as powerful at the end as at the beginning 
of the stroke. The mechanical arrangements of the steam- 








engine prevent the obvious effect which would result from the 
high speed of the piston under ordinary circumstances, namely, 
being brought to a dead stop by coming in contact with the 
solid end of the cylinder, and with the consequent injury to both 
this and the piston arising from this. Although this is prevented 
by the mechanical arrangements above alluded to, the piston being 
pulled up suddenly, by the connecting rod attached to the piston 
rod, the length of the connecting rod being so adjusted that the 
piston at the end of its stroke stops within a certain distance of 
the cylinder bottom or cover, this distance varying according to 
circumstances ; but it is obvious that the shock arising from 
the sudden stoppage of the piston moving at so high a velocity 
nevertheless exists, and must act upon some part or other of the 
mechanism. And although this shock in practice is reduced in 
effect by the precise and carefully adjusted character of the mecha- 
nism, still, if the student will consider that it is repeated at the 
end of every stroke, and that the strokes are very numerous in the 
course of a working-day, he will arrive at the conclusion which is 
not far from, if it be not, the exact truth, that the injury done to the 
mechanism of a steam-engine with its valves adjusted in the 
way we have described must be very great in the aggregate, 
the piston pushing at the crank while going in one direction, 
and pulling at it while going in the opposite direction ; and this 
with a force equivalent or due to the momentum of a body, 
moving at the rate as we have supposed above—giving thus a suc- 
cession of shocks to the parts which would be injurious. But 
another evil arising from the adjustment of the slide-valve now 
under consideration, in which one port was closed exactly at the 
same time the other port was opened remains to be noticed. 
Supposing the upper part of the cylinder to be full of steam, 
the piston having completed its down-stroke, the port through 
which this steam had to pass on its way to the exhaust, opening 
not full at once—for this through the peculiar motion of the slide- 
valve is impossible—but gradually, the steam had to be forced, 
so to say, through this gradually increasing opening ; and this, 
causing a large “back pressure” upon the piston, had to be 
overcome by the steam pressing upon the under side of the pis- 
ton—in other words, so much of the steam had to be expended 
in overcoming this back pressure or in forcing the steam at the 
upper part of the cylinder, through the narrow opening of 
the port. This was, therefore, a loss of steam and consequently of 
power. The evils we have thus noticed were, however, reduced 
to a minimum; or, at least, greatly reduced by adjusting the slide- 
valve, as thus : Supposing the piston to be travelling towards the 
upper end of the cylinder, a little before it reaches the end of its 
stroke, the port leading to the upper side of the piston is opened, 
thus admitting steam to press upon its surface, this steam not only 
acts as a species of cushion—so to say, deadening the effect of 
the shock, but tends to press back the piston, the two combined 
gradually arresting its progress, and bringing it to a stop with 
as little shock and consequent strain upon the crank and con- 
necting rod and the bearings as is possible under the circum- 
stances. This adjustment of the slide-valve is technically 
called its “lead,” and was supplemented by another adjustment 
called the “lap” of the valve. This consisted in so arranging 
the valve that the exhaust port was opened a short time before 
the piston had finished its stroke ; the effect being to facilitate the 
escape of the steam, and reduce the “back pressure,” to which 
we have just alluded. How these adjustments of the slide-valve 
were obtained, and their effect, not only in reducing the evils we 
have endeavoured to explain, but in bringing about the great 
advantages arising from working steam expansively, we shall in 
a future Note illustrate and describe. 

(18.) Recipes and Brief Memoranda useful in the 
Technical Arts.—Scattered here and there, in the pages of 
the various periodicals, papers and works connected more or 
less directly with the practical or technical callings, are a vast 
number of useful recipes and suggestive facts, which, from the 
small space they occupy in the works in which they appear, are 
very apt to be overlooked and laid aside ; but which, neverthe- 
less, are worthy of finding a more permanent or at least a more 
readily accessible position in the pages of a work, addressing, 
as does ours, the “ Practical.” And this not merely from the 
fact that they contain matter which gives a record to facts which 
may be considered as established, but suggestions or hints which 
to practical minds may be the means of opening up to them direc- 
tions in which experiments may be made or investigations 
pursued, which may in time result in their adding to the array of 
facts others which in many directions will be practically useful. In 
collecting the material, the issue of which is now in this Note 
commenced, we are under obligations to such a number of pub- 
lications, issued both in this Country, the Continent, America, and 
the Colonies, that the mere list of them would itself really occupy 
the space of a not very brief Note. In our search after material 
we have found several most valuable recipes, and most sug- 
gestive memoranda given in the pages of so many periodicals, 
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that we may look upon them as “ stock material,” so to call it, | or any other colour you like, ground, as usual, with oil) as will 


open to all ; in other cases they may be said to be ori inal, having | give the whole the shade wanted. Then lay it on with a brush 
obviously all the marks of having been written expressly for the | as hot and as thin as you can. Some days after the first coat is 
pages of the work in which we have met with them. In such dried, lay on a second.” 

cases we shall give our authority—although we may here put in 2.) Fire and Water-proof Preparation.“ Slake common stone- 
a saving clause to this effeet—that in the work of collection, | lime in a close vessel, and when cool pass eight quarts through 
which has extended over so long a space of time as ours has, | a fine sieve ; add to it one quart of fine salt and two gallons of 
the authorities have in some cases been lost, or probably | pure water. Boil and skim. Then to every four gallons of this 
have been omitted to be put down at the time when the material | mixture, add one and a quarter pounds of rock-alum, three- 
was being collected. Where, therefore, the authority is not given | fourths of a pound of copperas, half a pound potash, and five 
in cases such as those we have specially alluded to, the reason | quarts of fine beach sand. This wash will now admit any colour- 
for the omission will be, we hope, understood ; and the omission | ing matter that may be desired, and may be applied with a paint 
not attributed to any desire on our part not to “give honour | or white-wash brush in the same manner as oil paints. A writer, 
where honour is due.” To give all the advantages of an easy | remarking on the good qualities of this preparation for roofs, 
reference, we propose to collect our material under the follow- says: “It looks better than paint, will stop leaks in the roof, 


ing sections or clauses :—(a.) Section first.—Connected with the | prevents moss from growing, and when laid upon brickwork, 
Metals and Mechanical Arts. (4.) Section second.—Connected | will render it impenetrable to rain or moisture.” A wash of this 
with the Building Arts. (c.) Section third.—Connected with | kind might be beneficially applied to the roofs of houses, &c., 
Colours, Varnishes, Cements, &c.; and (@.) Section fourth.— | instead of paint.” 

Miscellaneous. And still further to facilitate reference we give (3.) White-wash for Outside Work.—** Take of good quick-lime 
a number under each head, to each of the recipes or memoranda | half a bushel, slake in the usual manner, and add one pound of 
coming under it. common salt, half a pound of sulphate of zinc (white vitriol), and 


(a.) Section first.—Connected with the Metals and the Mechanical | one gallon of sweet milk. The salt and the white vitriol should 
Arts. (1.) “A new alloy, forming, we are told, a beautiful white | be dissolved before they are added, when the whole should be 
metal, very hard, and capable of taking a brilliant polish, is | thoroughly mixed with sufficient water to give the proper con- 
obtained by melting together about seventy parts of copper, | sistency. The sooner the mixture is then applied the better.” 


twenty of nickel, five and a half of zinc, and four and a half of (c.) Section third.---Connected with Cements, Varnishes, &c. “A 
cadmium. It is therefore a kind of German silver, in which | strong liquid glue for repairing broken vessels, cementing glass, 


part of the zinc is replaced by cadmium. ‘This alloy has been | &c., is made, according to M. Knaff, by taking three parts of 
recently made in Paris for the manufacture of spoons and forks, | glue in small pieces, and placing them in eight parts of water 
which resemble articles of silver.” for several hours, when half a part of hydrochloric acid and 

(2.) “ The difficulty of imparting to iron a complete and | three quarters of a part of sulphate of zinc are added, and the 
uniform coating of mercury by dipping it in a solution of | whole kept at a moderately high temperature for ten or twelve 


mercury is well known. The process may, however, be very | hours. The glue thus treated retains its liquid condition, and 
easily accomplished by cleaning the iron first with hydro- | will not become gelatinous again.” 
chloric acid, and then immersing it in a diluted solution of (2.) “ M. Pollock, of Boutgen, Saxony, states that for a period 


blue vitriol mixed with a little hydrochloric acid, by means | of several years he has used as a cement to fasten stone to 
of which it becomes covered with a slightly adherent layer | stone, and iron‘to iron, a paste made of pure oxide of lead, 
of copper, from which it must be freed by brushing or | litharge, and glycerine in a concentrated state. This mixture 
rubbing with sand-paper, and washing. It is then to be | hardens rapidly, is insoluble in acids (unless quite concentrated), 
put into a very diluted solution of mercurial sublimate, mixed | and is not affected by heat. M. Pollock has used it to fasten 
with a few drops of hydrochloric acid. The article will now | the different portions of a fly-wheel with great success; while, 


be covered with a layer of mercury, which cannot be re- | when placed between stones and once hardened, it is easier to 
moved even by hard rubbing. This layer of quicksilver pro- | break the stone than the joint.” 
tects the iron from rust, especially if it be washed with spirits of (3.) Liquid glue.—* Dissolve one pound of the best glue in a 


pint of water, and then gradually add three and a half ounces 
tory and for other purposes, coated with quicksilver in this | of nitric acid of 36° Baumé. _ Effervescence takes place under 
way, and allowed to lie exposed with similar articles not so pro- | generation of nitrous gas. When all the acid has been added 
tected, retain their lustre perfectly, while the others become | the liquid is allowed to cool.” 

covered with rust. This same process is especially applicable | — (4.) Russian glue may be prepared by softening one hundred 
to the coating of the steel or iron instruments for which oil is | parts of the best glue in one hundred parts of warm water, and 
generally employed, and will probably be found to resist the | then adding slowly from five and a half to six quarts of aqua- 


sal-ammoniac after the amalgamation. Articles for the labora- 


injurious effect of moisture much more perfectly than the oil.” | fortis (nitric acid), and finally six parts of powdered sulphate of 
(3.) Case-hardening.—“ Put the articles to be case-hardened, | lead. The latter is used in order to impart to it a white colour. 
after being finished but not polished, into an iron box, in layers, | (5.) Pale “ steam glue” is prepared by dissolving one hundred 


with animal carbon ; that is, horns, hoofs, skins, or leather, | parts of glue in double its weight of water, and adding twelve 
parily burned, so as to be capable of being reduced to powder, | parts of aquafortis. 

taking care that every part of the iron is completely surrounded. | — (6.) Dark “ steam-glue” can be prepared from one hundred 
Make the box tight with a lute of sand and clay, in equal parts; | parts of glue, one hundred and forty parts water, and sixteen 
put the whole into the fire, and keep it at a light red heat for | parts of aquafortis. However, still better kinds of liquid glue 
half-an-hour to two hours, according to the depth of hardened or mucilage are obtained by dissolving gelatine or dextrine in 
surface required ; then empty the contents of the box into water, | acetic acid and alcohol. 


care being taken that any articles liable to buckle be put in Section fourth Miscellaneous. (1.) The following method of 
separately and carefully, end in, first. Cast-iron may be case- | bleaching ivory is said to be very satisfactory. “ The ivory is 


hardened as follows: —Bring the article to a red heat, and roll | placed in a flat vessel, and a solution of carbonate of soda, 
it in a mixture of powdered prussiate of potash, saltpetre, and | in the proportion of ten ounces of soda to two pounds of soft 


sal-ammoniac, in equal parts ; then plunge it in a bath contain- | river water to each pound of ivory is poured over it. This 
ing two ounces of prussiate of potash, and four ounces of sal- | is allowed to remain for thirty-six or forty-eight hours, after 
ammoniac to one gallon of water.” which the solution is to be poured off, and the ivory washed 

(4.) Method of Soldering Cast-iron with Wrought-iron—“ The | several times in cold, soft water. After this, it is to be 
following process has been recommended for this purpose :— | again immersed in a solution consisting of three quarters 
First, melt filings of soft cast-iron with calcined borax in a cru- | of a pound of sulphate of soda, and two pounds of soft water 
cible ; then pulverize the black vitreous substance which is | to a pound of the ivory, and allowed to remain five or six 
thereby produced, and sprinkle it over the parts which are in- | hours. Two ounces of hydrochloric acid, previously diluted 
tended to be united ; after which, heat the pieces of cast and | with four times its weight of water, are then to be stirred in, 
wrought-iron, and weld them together on an anvil, using only | and the vessel covered with a tight-fitting cap, and allowed 
gentle blows. This method is peculiarly applicable for the | to remain thirty-six hours. The liquid is then poured off, and 
manufacture of iron articles which are intended to be made red- | the ivory plates well washed and dried in the air. Should the 





desired degree of whiteness not be obtained by one operation, 
such a result cannot be obtained.” it can be repeated until successful. As the gases generated 
(6.) Section second.—Connected with the Building Arts. (1.) | during the process are injurious to the lungs, it will be readily 
“For a composition for colouring and preserving gates, roofs, | understood that the operation should be conducted in the open 
and timber generally, from the weather. Melt twelve ounces of | air, or in a chimney where the fumes can be carried off.” 
rosin in an iron pot or kettle ; add three gallons of train oil, and (2.) Water-spouts and sink-spouts frozen up may be speedily 
three or four rolls of brimstone ; when they are melted and be- | thawed out in the following manner :—-“ Procure a piece of lead 
come thin, add as much Spanish brown (or red or yellow ochre, | pipe of suitable length and size ; place one end against the ice 


hot, and are required to be impervious to fluids or liquids, as 
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to be thawed, then through a funnel in the upper end pour 
boiling water. Keep the pipe constantly against the ice, and 
you can penetrate one foot or more per minute.” 

(3.) “ An ingenious means of preserving pencil-drawings has 
been invented by M. FE. Rouget of Paris. This invention consists 
in obtaining the fixation of such drawings, tracings or sketches by 
directly projecting on these latter any suitable adhesive liquid 
reduced to a fine spray, in what is commonly called the atomized 
or pulverized state, by causing the liquid to pass rapidly under 
pressure through one or more capillary tubes or openings. By 
this method the defects of the transudation process are entirely 
done away with, besides which the operation is executed in less 
time and may be performed at once by the artist without the 
slightest difficulty. As for the fixation liquid, any colourless, or 
nearly colourless liquid, which allows of being atomized, and 
which, after becoming dry, causes the particles of the charcoal 
or other drawing materials made use of to adhere sufficiently | 
firm to the paper or other drawing surface, may serve for the | 
purpose. Thus, for instance, a liquid which has given the | 
patentee the most satisfactory results is obtained by adding toa | 
solution of three ounces of white sugar-candy and two ounces 
of white shellac in about two pints of spirits of wine a decoction 
of about one ounce of fuens crispus in one pint of distilled water.” | 
To the above we may add a more simple method, namely, making 
a wash of milk and water, and sponging the surface of the drawing 
carefully with it. We have no definite proportions for mixing 
the milk and water. It is like the London milk, however, about 
which jocular remarks are so often made, and which is said to 
contain much more of the water than of the milk. Breathing on 
the surface of pencil drawings will also fasten the pencil in cases 
where the drawings are not subjected to much friction. This is 
the simplest of the three methods now given. 


NOTES FROM 


ANOTHER 


THE NORTH OF EUROPE. 


INDUSTRIAL EXHIBITION IN RUSSIA. 





HE Emperor of Russia has resolved on opening an 
International Exhibition at St. Petersburg in the 
autumn of 1873, the special object of which is to 
be to promote the development of the spinning 
and weaving industries in Russia. 

The exhibition will thus be principally for raw 
materials and machinery belonging to said branches, and for 
any other objects which may throw light on the various processes 
of manufacture. 

The principal aim of the exhibition will be to show practically 
the present standpoint of vegetable fibres produced in Russia, 
available for spinning, and the appliances and machinery now 
used for working up these materials. 














A COMPANY FOR THE SALE OF FISH, FORMED OF WOMEN. 
(From “ Oresunds Posten.”) 

At Raa, a fishing village, a company has been formed by 
females, young girls, to send fish to distant places. 

Thus the company does business in fish with Engelholm, Aby, 
Spangen, Hessleholm, Esl6f and Malmé. On my arrival at 
Raus station, writes the correspondent, some of the girls were 
just busy in sending off fish to the last-named place, where they 
have their regular agents and salesmen ; but I was told that the 
quantity despatched that day was small, although it amounted 
to nearly twenty baskets. 

The waiting-room was in consequence of this half full of active, 
healthy, and blooming fisher-girls, who were busily engaged 
settling their accounts and transactions at the table, which was 
covered with sheets of paper. 

One could imagine oneself accidentally transported to America, 
where women attend to business just as well as men. I was 
subsequently informed that the company also deals in large 
quantities of salt herrings, with Copenhagen. Now, let any one 
say that women are only fit to rock children, and sit at the wheel. 

All honour to the industrious and enterprising fisher-girls at 
Raa, who by their wise, unprejudiced, and useful enterprise open 
the way to a business life for women. So far as we know this is 
the first fish-selling company formed solely by women. 

The company is however only a free association, but its object 
is praiseworthy, and its consequences may be of great and in- 
estimable advantage. 


BRANCH LINE ON THE SUNDSWALL AND TORPHAMMAR 


RAILWAY. 
(From “ Aftonbladet.”) 
At the request of the Directors of the Sundswall Railway- 
Company the King on the 29th of December last granted them 


THE PRACTICAL 





iz) 





MAGAZINE. 


permission to construct and open to public traffic a railway 
from Watsjén station on the Sundswall and Torphammar Rail- 
way vza Matfors to the river Ljunga. The plans for the branch 
line now in question have been drawn up by Lieutenant A. F. O. 
Cederberg, of the Roads and Bridges corps. 

The line will be of the same gauge as the main line, say 4°83 
feet. At present it is not determined when this branch will be 
completed. 


NEW ARTICLE OF DIET FOR THE FIELD. 
(From “ Nordisk Haandverker og Industrii-tidende.”) 

A Danish baker, named C. Nielsen, has brought out an inven- 
tion which, beyond doubt, has a great future before it. As is 
well known, the German army was supplied during the late war 
with an article of food called ‘ peasesausage,” which was under- 
stood to contain pease, pork, &c. 

This sausage, which contained a moist mass, sometimes went 
bad in warm weather, and the soldiers would not eat it. Mr. 
Nielsen has now invented a way to prepare a fresh, palatable, 
and nutritious article of food, which will keep, is very portable, 
and excellently adapted for food for soldiers in the field or on the 
march. It is produced in the form of cakes, and eight of these, 
which contain 750 grammes of bread, 300 grammes of meat, and 
120 grammes of various condiments, form a sufficient ration for 
one day. 

A cake is broken up and boiled half-an-hour in a small quan- 
tity of water, and the soldier has then a nutritious soup, with 
meat, bread, and condiments. 

If the soldier has not time to boil it, it can be eaten dry, with 
a little water to drink. 

Mr. Nielsen intends to offer his invention to the great military 
powers. 

In Texas, Montevideo, and on the Russian and Hungarian 
steppes, where the wild cattle are slaughtered only for the sake of 
the hides, and where various and partially unsuccessful attempts 
have been made to prepare the flesh so that it could be conveyed 
to Europe, the invention under notice could certainly be em- 
ployed with great advantage, and a cheap animal food could then 
be exported thence to Europe. 


AMERICAN-MADE IRON v. SWEDISH. 
From “Aftonbladet.” 

Petroleum-smelted pig-iron, it seems, will soon rival, if not 
excel, and as less costly, supersede charcoal pig in the United 
States of North America. 

According to what is reported in the American papers, suc- 
cessful trials have been made to produce pig-iron with the aid of 
petroleum as fuel. 

These trials have certainly not yet been made on such a scale 
as to go bevond the region of experiment, but no reason is seen 
why they should not be equally successful on a larger scale. 

Blast-furnaces are shortly to be built for this purpose, and then 
it is not probable that we Swedes will be able to compete in the 
American market. 

The experiments already made show that, whereas the fuel for 
I cwt. of charcoal pig now costs 3s. 9@., petroleum will only cost 
1s. 8¢. for the same quantity. Add to this, that petroleum, like 
charcoal, contains neither sulphur nor phosphorus, and thus yields 
equally good pig-iron, and that the furnaces for oil will only 
cost half as much as for charcoal. Iron-ore of rich, pure, and 
good quality can be had in inexhaustible quantities in the district 
of Lake Superior, and it can be conveyed easily and cheaply to 
the oil districts, which, before long, will probably resemble the 
“ Black Country ” of England. 

We shall see how long it will be before we in Sweden also, 
begin to use gas to extract iron from its ores, in which case, 
besides the advantage of cheaper furnaces, we may calculate on 
turning the productions of our forests to better account, by avoid- 
ing the losses of heat-producing substances which arise in char- 
coal burning, and the waste of the things which are now almost 
valueless, such as bark, branches, boughs, stumps, chips, sawdust, 
turf, &c. 


MINING IN SWEDEN FOR 1871. 
(From “ A ftonbladet.”) 

The Board of Trade Report on the subject, which is now pub- 
lished, gives the following particulars :— 

The quantity of iron-ore raised amounted for the year to 
633,983 tons of mine-ore, and 15,449 tons of lake and bog-ore. 

The quantity of mine-ore raised thus exceeds that for 1870 by 
29,471 tons, and is the largest which has been obtained in any 
one year. 

The quantity of lake and bog-ore exceeds that of 1870 by 
1973 tons. 

In the year 1871, 11,660 tons of iron-ore were exported from 
the kingdon? 












































The manufacture of pig-iron amounted to 292,850 tons, of 
which 5,683 tons were castings. 

The make of pig-iron is less than that of 1870 by 1,546 tons. 

The export of pig-iron amounted in 

1871 to 40,251 tons 

1870, 3951305, 

1869 _ sy, 20,118 
1868 ,, 20,418 
1007 4 «= TSS 

The weight of castings made in the year, at casting works, 
besides the above-named quantity produced direct from the blast- 
furnaces was 12,022 tons. 

The bar-iron manufactured amounted to 18,396 tons and was 
less than the year immediately preceding by 5,993 tons. 

The Board remarks, however, that certain works belonging to 
this branch of iron manufacture have latterly begun to be employed 
exclusively or to a considerable extent in the manufacture of 
blooms and billets, which, if not sold direct for expoitation are 
principally rolled and used up at other works provided with 
rolling-mills, and that the shape in which particulars about the 
latter are sent in, renders it, in view of the division of labour 
alluded to, difficult to calculate in a manner that can be depended 
upon, how much of the make here referred to should be included 
under the designation of bar-iron ; but the Board mentions that 
a separate statement is given of 29,463 tons of blooms and billets, 
of which, without doubt, the major part has been further worked 
up in the country into bars, rods, &c. 

In the year 1871, 249 works were employed in producing steel 
and iron manufactures as follows :— 





Tons. 

Steel . . ‘ ; : « 8,372 
Plates . . ; is ‘ . 6,430 
Nails. ; ‘ ; P . 6oI3 
Forgings for tools and implements 1,188 
Sundry other manufactures . . 12,879 
Total , . - 34,882 


Of the steel made, 4,441 tons were produced by the Bessemer 
process. , 

Among sundry other manufactures are included 3,989 tons of 
rails made at Smedjebacken and Motala. 

The coal raised amounted to 1,992,590 cubic feet. 

In the ninth mining district 1,882 licences were taken out for 
coal on newly discovered veins, and 5,645 on old ones, or in all 
during the year 7,527 licences for coal. 

HOME MANUFACTURES IN RUSSIA. 
From the Correspondent of the “ Ny Daglig Allehanda.” 

It is a peculiar phenomenon that every great idea which con- 
tains in itself the elements of progress for humanity on the whole, 
or for a particular nation, suddenly, we know not how, crops up 
and announces itself simultaneously from several quarters, which 
externally stand in no connection with each other. 

This applies to what may be called a most important matter for 
both our country and our eastern neighbour Russia, two countries 
so much resembling each other as regards climate. 

This is the question of the extension of what we generally call 
house-industry, and the Russians village-industry. 

That the Russian Government is very much disposed to support 
and encourage this industry, so important for their own con- 
sumption and for their Asiatic trade, is shown by the Polytechnic 
Exhibition at Moscow. 

Not only was a special house put up for the productions of 
Russian home-industry, but also an elementary school, which’ 
shows the practical direction given in the last two years to 
popular instruction, has been arranged by the Minister of Edu- 
cation, and which better testifies to the great weight there 
attached to combining practical instruction in handicrafts with 
book-knowledge. 

This school-house, built of wood in a square form, is two 
stories high, and contains twelve rooms. Each story consists of 
six rooms, so divided that three are on one side and three on the 
other of a passage eight feet wide, running through the whole 
house at right angles with the front, and forming on the ground- 
floor a front and back entrance. 

By this passage, which is also used by the pupils to hang up 
their things, the rooms where the practical instruction is carried 
on, is divided from the two large and one small room opposite, 
where book instruction is simultaneously communicated. 

Instruction is given by two masters, one for the literary, and 
the other for the practical department. 

The upper story, where the distribution of the rooms is the 
same as on the ground-floor, is used as a residence for the two 
—ee and consists of two dwelling-rooms and a kitchen for 
each. 
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The instruction in trades is adapted to the nature of the 
district where the school is in operation. Thus, in forest dis- 
tricts instruction is given in draining, carpentering, management 
of oxen, coarseand fine wood-car\ ing, wood-felling, basket-making, 
&c. In places where cattle-breeding is more carried on than 
agriculture, instruction is given in working in horn and bone ; in 
parts with good stone-qiarries, in stone-cutting and polishin 
in clayey districts, in pottery. 

In districts rich in iron, instruction is given in forging horse- | 
shoes, manufacturing knives, locks, &c. 

One school represented at the Exhibition had exhibited two 
ploughs, complete, and some very good locks, with an iron- 
railing for a churchyard monument. 

The scholars are taught the preparation of skin and morocco- 
leather in such parts where this branch is most suitable to local 
circumstances ; also shoemaking. 

The manufacture of ordinary household furniture is a standing 
branch of instruction in all primary schools in the country. 

Splitting lime-bark and making it into bastmats is a widely- | 
extended industry in Russia ; as also embroidering on stuffs and 
skins for boots, slippers, and cushions. Also the manufacture — | 
of brushes from badger’s hair and pig’s bristles, paper, toys, &c. | 

Each school owns a lathe, planing-bench, sawing-machine, 
and loom. 

The girls are instructed in the preparation of hemp and flax, 
to spin, bleach and dye, do needlework, knit stockings, &c. 

The Polytechnic Exhibition at Moscow showed all the 
branches of school-labour here named as executed in about 
twenty primary schools in various governments, which schools, 
in the course of the last two years, have been established on the 
above plan with a very successful result. 

How much inclined the Russian Ministry of Education now is 
to promote practical instruction in primary schools, appears from 
the fact that the chief of the office of the above-named Ministry 
Councillor of State, Kotschetoff, has requested me to become 
its correspondent, for the purpose of giving the above-named 
Ministry information respecting all the practical trades, designs, 
and implements which are already, or which may in future be 
introduced among us, and the Ministry has professed its readi- 
ness to render us reciprocal services, as there are sundry things 
which we on our part can learn of them. An exchange of this 
nature cannot be otherwise than advantageous for both nations. 

The school division in the Moscow Exhibition was one of the 
largest of the many divisions of which the Exhibition was com- 
posed. It attracted to itself the liveliest interest, shown by the 
numerous visitors with whom this division was frequently filled. 

As a member of the school jury, which was composed of six- 
teen persons, among whom the Swedish Commissioner and I 
were the only foreigners, all the others being manayers, primary 
school teachers, and members of the permanent Education Com- 
mittee, I found that among the jury in general the view prevailed 
that the practical instruction in the primary school forms a good 
medium for promoting theoretical instruction, and that the 
practical employment contributes to awaken and keep yp in the 
pupils a more lively interest in the school, not to speak of 
the moral and economical advantages which are to be reaped 
from it. 

As in our country, it has not yet become law to teach handi- 
crafts in the primary schools, this having hitherto been for the 
main part only a wish expressed at the last agricultural meeting 
at Gothenburg, and called forth by a meritorious pamphlet on 


o 
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the subject, issued by the Academy of Agriculture, and in which, 
if I rightly remember, the zealous Licutenant of Elfsborg dis- 
trict has not only taken the initiative, but has also first given it 
a practical shape in his district, we may hope that these ex- 
amples will find more general imitation, so that the manufacture 
of the productions of home industry will shortly form an essen- 
tial element of education all over our country, for by this a good 
basis will certainly be laid for the future development of industry. 
In Stockholm district tfials have also been made, the results of 
which have proved very satisfactory. 

The time has now come in which we must cease merely think- 
ing about the matter, unless we wish our neighbours the Russians 
to go past us in this respect. Let us at least keep pace with 
them. When we are getting ready to defend ourselves, if re- 
quired, with the weapons of war, we must remember that the 
industrial contest with the weapons of peace is of no less im- 
portance to our existence as a civilized nation. 

We have learnt by experience that quite a new branch of in- 
dustry can be introduced within a short time, if people only 
take the matter up in the right way. We have quite lately seen 
this in connection with the introduction of straw-plaiting, the 
first idea of which was started by Ur. Hedlund, of Gothenburg, 
five years ago, and there are already many districts in the 
country which have taken up this branch of home-industry. 

In Russia almost all branches of industry are carried on, with 
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the exception of watch-making and plaiting straw for hats. As 
regards this last-named branch, I heard from the President of 
the Moscow Association for the Extension of Technical Know- 
ledge, Prince Labanoff-Rostovski, that he was about to intro- 
duce straw-plaiting into the district round Moscow, and it will 
certainly not be long before this branch is successfully carried 
on in that part where there will be no lack of demand. 

Russian home-industry works, as we have said, first and fore- 
most for consumption within the country. This direction is 
given to it, not only by the circumstances of the country, but 
also by the commercial policy of the Russian Government. 

Russian industry in general, with the exception of a few 
branches, cannot yet compete with that of the west of Europe, 
and in consequence of this there is only a very limited export 
over the European frontier of the country of Russian manufac- 
tures. Circumstances are more favourable to exportation over 
the Asiatic land frontier, Russia being not only able to satisfy the 
principal requirements of the races of central Asia, but also in a 
certain respect naturally appointed by its very position so to do, 
The connection between Russia and the states of Central Asia 
becomes more extended year by year, and the more this is the 
case, the more zealously will Russian industry exert itself to 


produce such manufactures as shall answer the requirements of 


the Asiatic consumers. The time required for this will be 
granted to the Russian manufacturers ; for, notwithstanding the 
consistent and energetic policy which the Russian Government 
follows with regard to Central Asia, the position is not yet such 
as to open an entirely safe road to the East for Russian trade. 
It is beyond all doubt that circumstances in time will improve, 
that Russian trade will one day play a prominent part in the 
interior of Asia; but before this can take place many years 
must pass away, perhaps generations. Russia has in this 
respect only just begun her task. Under such circumstances 
the field which Russian industry has to cultivate for the present 
is clearly marked out, namely, inland consumption. 

The great mass of the Russian people, the peasantry and the 
labouring class (these two cannot be easily separated in Russia), 
have comparatively few wants, and there are still at this day dis- 
tricts where the peasants themselves spin and weave the wool 
and themselves produce the cloth from which they make their 
clothes. 

Nevertheless the Russian manufacturers will always have the 
remunerative task of providing for the wants of the people. They 
must therefore be in a position to supply strong and substantial 
goods, and moreover as cheap as possible, and that in large 
quantities, for it is a question of meeting the requirements of fifty 
to sixty millions of people. 

Chis gives to Russian industry the character with which it is 
reproached from some quarters, namely, that of being only able 
to supply coarse and clumsy manufactures. 

When the industry of a great country has to satisfy its own 
requirements its free choice as regards the quality of the article 
is limited ; it has not the option of making what it likes, but it 
must make what circumstances require. 

But while these manufactories tind a large demand for their 
coarse cloths, and easily sell a million yards of them, they would 
most certainly not be able to sell 100,000 of tine cloths. 

People blamed the Universal Exhibition of Paris, as regards 
the Russian Department, because they found exhibited there so 
many coarse cloths, raw woven stuffs, thick boots, and common 
sheepskin furs, but they forgot that there are sixty million 
people in Russia who exclusively use these coarse cheap, but 
nevertheless substantial goods, but on the other hand barely 
ten million who use the tine goods. The absence of a middle 
class in Russia exercises also an extraordinary influence on 
manufactures. With us, where there is a numerous and distinct 
middle class, the lower classes also have more and greater wants 
than in Russia, where this middle class is almost entirely absent. 
The peasant, too, is without the connecting link which would 
tend to his support and development. This is reflected very 
distinctly in the industrial life of Russia. The greatest number 
of manufactories make for the common people certainly solid 
and substantial, but still coarse goods, such as suit the taste of 
the people in Russia ; and the number of these manufactories 
would be still larger if home-industry, which in various districts 
in Russia is carried on very extensively, did not venture to com- 
pete with these manufactories. 


THE GOLD DISCOVERIES IN FINMARKEN. 
From the “ Finmarken’s Amtstidende.” 

It is no rare thing to find auriferous water-courses in Finland. 
Thus ¢. g. gold is found in the great river in Alten (Atcelven), 
and in a little stream in Kjelvik gold has been found in the 
sand ; but both in these and in the Tana there are only traces 
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in the sand, the gold grains being so smalt that it does not pay 
to wash it. 

Perhaps it is this circumstance which has given rise to the 
old legends about precious metals in the fells up here in the 
north ; for from seeing gold in the brooks and streams without, 
however, being able to get it, people’s minds were led to the 
idea that there must be mountains from which it proceeded, and 
that these perhaps offered larger quantities of this metal. 

It was just as natural that our forefathers, on seeing this, should 
embrace the supposition that there must be all sorts of precious 
metals hidden in these northern fells, as it is that their present 
inquisitive, sensible, and rapacious descendants wish to prove 
the truth of the old legend ;—they will not be contented, like 
their fathers, with believing that there is gold there, but want to 
know whether, where, and how much there is, and whether it 
will pay to get it. They leave the ancients with their legends ; 
scientific investigations, and the results to which they may lead, 
are something for us who are now alive ; but the first and fore- 
most question is, whether washing can be carried on remunera- 
tively. 

The question therefore is, whether here in Finmarken there is 
gold in such quantities that it will pay to get it. 

The investigations government have set on foot have cer- 
tainly shown that there is a good deal of gold in the Tana and 
its tributaries, but the question has still to be answered whether 
it will pay to wash gold there. 

As, however, the preliminary arrangements have progressed | 
so far that gold-washing is open to private enterprise, and ex- | 
periments have been made this year by various companies, we 
may be allowed to give some particulars as to the result arrived 
at, and the future hopes cherished of protitable gold-washing in } 
the Tana valley. | 

Four companies have this year had expeditions at the Tana 
to seek for a wash-gold. 

One expedition came, saw, and went away again, without 
making any trials. ‘Two others, one from Stavanger, and one 
from Throndhjem, made their arrangements, and began washing | 

| 
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at the place indicated by Mr. T. Dahl as the most advantageous 

viz. a place in the bed of the river Goérsjok ; but the result of 
the work showed that no remunerative washing could be carried 
on there. ‘This practical trial is said to have cost getting on for 
1,000 speciedalers (£225), whilst the gold washed out was worth 
only ten to fifteen dalers (£2 5s. to £3 75. 6d). 

The fourth expedition from Vadsé was under the direction of 
a Finn, Mr. Nordberg, who, from the commencement of the 
gold-washing at Ivalo, has been at the head of a body of labourers 
working there for a Company, but was now desirous of making a 
trial here in Norway, as the term of his Company’s leases expires 
this year, and the prices had latterly so risen that it was hazardous 
to take new leases. 

When the expedition from Vadsé arrived the first-named one was 
ready to start for home without having found any place which gave 
hope of remunerative gold-washing, and the two others who were 
still continuing the trial-washing had also given up all hope of 
their operations paying. Mr. Nordberg nevertheless set to work 
seeking, but, as he says, not at all in such places where the other 
Companies thought they would find gold. It does not surprise 
him, he says, that they did not find gold by washing where they 
sought for it, and even if they had found a great deal of gold 
there, he would .tll have looked for it in entirely different places, 
where 1e would tucn have been certain of finding still more. 
His arguinent sounds perhaps somewhat simple in scientific 
ears, but the experience he has had as a gold miner at Ivalo had 
the greatest weight with the organizers of the expeditions, and it 
may be that this has had a decisive influence on the next phase 
of gold-mining in the Tana valley. 

Nordberg argues thus; the period when convulsions of nature 
brought auriferous stones to the surface, so that the currents of 
water could roll them one over the other and wear off the gold, 
lies far back in the obscurity of distant ages. At the first attri- | 
tion the gold fell to the bottom, and the largest and heaviest 
grains of gold remained lying in depressions in the mountain 
sides, whilst only the finer dust followed the water and earth as 
the stream flowed lower down into the valley. 

Had the country been flat, with sandy bottom, he would have 
cut off the river, and searched deep down, but as the country is 
mountainous, and the water-courses in past ages have flowed 
along the mountain-sides higher up, gold must be sought for 
where forest and moss now cover the soil, where in the old 
channel there have been breaks, which have hindered the 
auriferous earth which fell to the bottom from being carried 
away,—there he will search for gold. 

After a month’s prospecting, he took a survey on both sides | 
of a brook which falls into the Gérsjok, which itself falls into 
the Tana above the river Karasjok. The Throndhjem and |} | 
Stavanger expedition were now engaged in packing up to go 














home, but on his statement that he had found several workable 
places, and that he had made one survey and intended to make 
several more, they followed and example, divided 
themselves into parties, and The search 


his advice 
id set to work searching, 
had also so far a successful result that they found a place on a 
tributary of the Pauhtajok, which falls into the Karasjok, where 
a man with a dish could wash out 10 to 12 grammes of gold per 
day, and the gold was in very large grains ; some nuggets were 
found of the size of two or three peas together. 

Mr. Nordberg entertains the best hopes of the gold-washing 
on the Tana, and says that the auriferous water-courses there 
come from the same mountains as the lvalo and its tributaries. 
It is also his opinion that the gold-field does not lie to the east 
of the Gorsjok as Mr. Dahl has supposed, but between the 
Gorsjok and the Pauhtajok. With respect to the instruments 
which the Norwegian companies used, Mr. Nordberg remarks 
that they did not appear to him very suitable. He made ex- 
periments with his cradle, which the Norwegians thought too 
large, in washing the sand which had gone through their 
apparatus, and got quite as much gold at the second washing as 
they had obtained at the first. About the gold discoveries at 
Ivalo, he says, that no pieces have been found there the size of a 
man’s fist ; the largest nuggets found have been of the size of a 
thrush’s egg. He finds that the gold appears at Tana pretty 
much the same as at Ivalo; at the latter place every Finnish 
subject has henceforth full liberty to engage in gold-washing. 


Chemistry applied to the Arts, Metat- 
lurgy, Chemical Manufactures, 
and Allied Subjects. 


ABSTRACTS FROM FOREIGN PERIODICALS, TRANSACTIONS 
OF CH CAI OCIETIES, &c. 
> io leis, Alkalies, and Salts. 


IONCENTRATION of Sulphuric Acid. 
) HEMPTINNI advantage of the circum- 
stance that pure sulphuric acid boils at 1g0°—195° 
when the pressure is reduced to 3 or 4 centimeters 


takes 








of mercury ; at this temperature lead is but little 
attacked, and consequently leaden vessels can be 
used, the thickness of the material being sufficiently great to re- 
sist the atmospheric pressure, and additional strength being 


conferred by filling the boiler with spheres of glass or porcelain, 
3 or 4 centimeters in diameter : when the boiling point rises to 
200° or 205°, the pressure being reduced by 70 or 71 centimeters 
of mercury (2. ¢. reduced to 5 or 6 centimeters) the acid is fully 
concentrated, and is then syphoned off, through a leaden syphon, 
to receivers where the lead sulphate is allowed to deposit ; til- 
tration through sand, powdered glass, can be employed if 
necessary. For the details of the construction of the apparatus 

is referred to the 
Fuly, 1872, p. 206. 


or 


and the manipulations employed the readet 
original paper. Chronigue de C1udustrie, 


Selenium in Chamber-Acid. Lamy states that the 
pyrites of Theux and Oneux (Belgium) contains comparatively 
large quantities of thallium and selenium, whilst that of Saint 
Bel (Lyons) only contains traces. If the acid made in the first 
chamber of a series be kept apart, most of these substances are 
found in this acid, whilst that made in the other chambers is 
frequently almost fice from them. Covples rendus, lrxiv. 1285. 


Scheurer-Kestner finds that the acid made trom pyrites from 
Cluny or Saint Bel contains so much selenium as frequently to 
present a red colour: this colour is permanent at 52° Baumé, 
but disappears when the acid is concentrated to 66° Baumé. 
Comptes rendus, lxaiv. 1268. 

Preparation of Chromic Acid.—-DUVILLIER manu- 
factures this substance by decomposing barium chromate by 
nitric acid, 10 parts of chromate being disseminated through 10 
of boiling water, 14 of acid added, and the whole boiled after 
addition of 20 parts more of water: on cooling, most of the 
barium nitrate formed crystallizes out ; the mother liquors are 
evaporated to about the bulk of the nitric acid added, during 
which operation the remainder of the barium nitrate separates : 
on cooling again, crystals of chromic trioxide are obtained, not 
containing more than o’5 per cent. of barium nitrate. The acid 
is purified by heating to drive off free nitric acid, and recrystal- 
lizing ; the trace of barium nitrate retained may be removed by 
addition of just sufficient sulphuric acid, and evaporation to dry- 
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ness after subsidence of the barium sulphate. Comptes rendus, 
lxxv. 711. 


Fabrication of Pyroligneous Acid.—LIEBERMANN 
describes a- new substance, termed Cerwdignone, occurring in 
crude pyroligneous acid ; it is a blue crystalline body of formula 
C,;H,,O,, and is obtained by the action of potassium dichro- 
mate on the crude acid, which apparently contains hydrocerulig- 
none, CyHy~Og a body obtainable from cerulignone by the 
action of the hydrochloric acid. Like many dyeing materials, it 
furnishes a hydrocarbon on distillation with zinc powder ; it 
cannot, however, be used for dyeing blue, like indigo. Derichte 
Deut. Chem. Ges. v. 746. 


Manufacture of Chlorine.—DeE LALANDE and PRuD’- 
HOMME find that when such substances as silica, boric acid, 
stannic oxide, phosphoric acid, or alumina, are heated in con- 
tact with the chlorides of alkaline, earthy, or alkaline-earthy 
metals, and oxygen or air passed over the mixture simultaneously, 
a salt of the metal is formed, and chlorine is set free: thus 
sodium chloride and silica yield sodium silicate and chlorine at 
a red heat. If hydrochloric acid be also present, it re-acts on the 
newly-formed silicate, producing water, and reforming the ori- 
ginal chloride and silica ; these latter are then again acted on by 
the oxygen, and thus a continued production of chlorine is kept 
up, inmuch the same way as in Deacon’s process with brickwork 
impregnated with sulphate of copper. Budletin de la Soc. Chem. 
Paris, xvit, 290. 


Ammonia from Bone Distillation. — DuNop and 
BONGLEUX heat bones in retorts furnished with condensers 
precisely similar to those used in gas-works. After passing 
through ten ascending and ten descending refrigerating pipes, | 
the gases evolved are passed through a chamber, into whicha | 
shower of water descends, and are then led away to the gaso- 
meter, or burnt under the furnaces. ‘The ammoniacal liquors 
thus obtained are distilled with lime, and the ammonia dis- 
engaged is condensed by impure sulphuric acid. From seven to 
eight parts of sulphate of ammonia, fit for use as a manure, is 
thus obtained from one hundred of bones. Comptes rendus des 
Séances de la Société a’ Encouragement, No. 11. 





New Alkaloids.—J. WILLIAMs has extracted a new alka- 
loid named guaranine from the fruit of the Paulina sorbilis 
(named guarana by the Indians of Para). Dr. Stenhouse considers 
this to be identical with caffeine, but the author states that it is 
more soluble in water, and less bitter. Chemical News, xvi. 97. 


BOURGOIN and VERNE have extracted an alkaloid, Boldine, 
from the éo/do tree of Chili (the Boldoa /ragrans of Jussieu, or 
Pennius Boldus of Baillon). It is a bitter crystallizable body, 
slightly soluble in water. Lud/. Soc. Chem. Paris, xvitt. 481. 


Dr. C. R. A. WRIGHT has continued his researches on the 
derivatives of the opium alkaloids, and has obtained a large 
number of new substances from morphine and codeine. These 
new products are all alkaloids, and, in many particulars, differ 
much from the parent bodies. Some are wholly destitute of nar- 
cotic power, but act as powerful emetics (like the “ apomorphine ” 
obtained some time ago by Drs. Matthiessen and C. R. A. 
Wright). These researches are still in progress. Proceedings 
of the Royal Society; and Fournal of the Chemical Society. 





RUCKERT has examined the alkaloid existing in Agaricus 
Muscarius, obtained by Schmidberg. He finds it is a deli- 
quescent crystalline body of physiological action antagonistic to 
that of atropine. Heterms it MZuscarine. N. Report. Pharm. 
XXT, 193. 


WEIGELIN has obtained two new alkaloids from sabadilla 
seeds. One of these, Saéatrine, is a bright red substance, soluble 
in ether ; the other, Sabad//ine, is only slightly soluble in ether. 
Veratrine is also contained in the seeds. Chemisches Central- 
blatt, 1872. 229. 





| 
HESSE states that the bark of the Cixchona succirubra of | 
India contains an alkaloid differing from those of the quinine | 
family hitherto described. Its examination is not yet completed. | 
The author terms it Quinamine. Berichte der Deut. Chem. Ges. 
wv, 265 | 
wv. 265. 


Preparation of Caffeine from Tea. — LIEVENTHAI. | 
boils the pulverized tea with three times its weight of chloroform, | 
an inverted condenser being attached to the digestion-flask, to 
avoid loss of chloroform. After cooling, the whole is filtered, 
and the chloroform distilled off: the residue furnishes nearly | 
pure caffeine on recrystallization from boiling water. Thismethod — | 
is convenient for the estimation of caffeine. Chemical News, 
xxv. 285. 
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Manufacture of Potassium Nitrate.— Messrs. PAGE 
and KEIGHTLEY give tables of the solubilities in water of chloride 
of sodium, chloride of potassium, nitrate of sodium, and _ nitrate 
of potassium; also of various mixtures of these salts. The 
solubilities are given at the temperature 15°°6 C., and these tables 
(too long for reproduction) are of value to the saltpetre manufac- 
turer. Sournal of the Chemical Society, x. 566. 


The Salt Industry of Portugal.—G1karp states that 
the salt produced in the Portuguese saltmarshes is of consider- 
able purity, and contains but littke magnesium chloride ; the 
mother liquors are always allowed to remain in the beds of the 
natural saltpans, and the removal of the magnesium salts (which 
do xo¢ accumulate to any great extent in the liquors) may be ex- 
plained by the influence of a peculiar kind of confervoid growth 
on the bottom of the pans; this allows the magnesium com- 
pounds to dialyse away much more quickly than the common salt. 
The author has made some experiments which tend to support 
this view. 

The first crops of salt are purer than the second ones, the 
compositions being as follow : 


Ist Crops. 2nd Crops. 


Insoluble matter. . . . O'015 0°022 0030 0°047 
Sulphate of calcium 1'087 1°107 2°03 1'298 
Sulphate of magnesium . — 0°268 0°477 1381 1°789 
Chloride of magnesium 0°097 0°434 1°824 2°000 
Chloride of sodium - 98533 97960 94184  94°866 

100°000 100°000 100°000 _ 100°'000 


Comples rendus, lxxiv. 1195. 


Preparation of Salts of Ccesium and Rubidium 
from Lepidolite. — LkcoQ bE BolsbAUDRAN treats 
coarsely powdered lepidolite with a mixture of fluor spar and sul- 
phuric acid, a vessel of cast-iron lined with lead being employed, 
and heat being applied towards the end. The mass is lixiviated 
and the solution peroxidized by chlorine or bromine ; chalk is 
then added, whereby sesquioxides are thrown down ; and from 
the filtrate other metals are separated by sulphide and carbonate 
of sodium ; by means of fractional precipitation with platinum 
chloride, the coesium and rubidium are isolated. 

To separate rubidium from caesium the mixed acid tartrates 
are dissolved in just the right quantity of boiling water and 
agitated while cooling : the rubidium bitartrate separates readily, 
and after two or three such treatments is free from cosium, 
Bulletin de la Soc. Chem. Paris. xvit. 551. 


Use of Silicate of Soda in Soap-making. — 
SCHNITZER states that whilst silicate of soda cannot be used 
with advantage in soaps made from tallow or olive oil, it is a use- 
ful ingredient in those made from palm or cocoa-nut oil, inasmuch 
as it gives hardness and alkalinity. In toilet soaps it can be 
used with advantage ; thus the following compositions were found 
in Vienna toilet soap :— 





Soda. 12 12°5 
Silica, . . 10 85 
Water 30 330 
Fatty acids 48 460 

100 100°0 


Soda ley at 38° Beaumé is mixed with molten palm oil, then the 
silicate of soda solution at 368 Beaumé is added, with a little 
aniline colouring matter dissolved in glycerine ; 100 parts by 
weight of caustic soda ley, 180 of palm oil and 140 of silicate solu- 
tion answer well. 

To produce silicate of soda as rich as possible in silica, sand 
and the purest soda ash are the best materials ; sulphate of soda, 
charcoal and sand give an impure silicate containing sulphide. 
Dingler’s Polytech. Fournal, cctit. 129. 


Silicate of Soda as an Antiferment.— Rabureau 
AND PAPILLON find that small quantities of silicate of soda pre- 
vent the fermentations of grape must, urine, amygdaline, and 
milk ; it is more energetic in this respect than borax, as might 
be expected from its higher atomic weight (Rabuteau). 

1 gramme of borax injected into the veins of a dog, produced 
no result; whereas 1 gramme of silicate of soda produces 
vomiting, and, after several days, death, albuminuria being pro- 
duced. Compiles rendus, lexv. 755. 


Adulteration of Potash Soaps.—VOHL considers that 
a percentage of more than two of soda, and six of resin, must be 
regarded as an injurious adulteration ; silicate of soda is dele- 
terious, as it causes the deposition of silica, and hence injures 
fabrics ; moreover, too great alkalinity is given to the soap. A 
useful method of qualitative analysis of soap is given in the 
original paper. Dingler’s Polytech. Fournal, cctv. 53. 
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Bleaching Powder.—DkR. CRACE CALVERT has examined 
various specimens of bleaching powder, and has determined the 
ratio between the total chlorine contained, and that contained 
as calcium chloride ; he represents his results by the formula. 

Ca (OCI), + 2 Ca Cl, (2) 

[Note by Abstractor.—Dr. Calvert does not appear to notice the 
change which takes place in bleaching powder on standing, viz. 
the conversion of hypochlorite into a mixture of chlorate and 
chloride ; and his method of analysis does not appear to take 
any cognizance of the chlorine existing in the state of chlorate. 
The abstractor has found specimens of bleaching powder made 
a few weeks, and kept in a cool place, to contain several per 
cents of chlorine as chlorate ; probably the otherwise inexplic- 
able results arrived at by Dr. Calvert may be accounted for 
thus, or by the conversion of hypochlorite into chlorate and 
chloride during the process of analysis. C. R. A. WRIGHT. | 

KOLB remarks, with reference to Dr. Calvert’s paper, that his 
own results, published some years ago, led him to the conclusion 
that well manufactured bleaching powder closely approximates 
to the formula. 

2 CaO, Cl, + CaO + 3 H.O 
or Ca (OCl), + CaCl? + CaO + 3 H,O 

Dr. Calvert's formula indicates that when a given volume of 
chlorine is absorbed by slacked lime, only % of that volume can 
be reproduced from the resulting bleaching powder by the addi- 
tion of an acid, such as sulphuric acid: a result manifestly 
erroneous, 

The aqueous solution of fresh properly-prepared bleaching 
powder contains, according to Kolb, hypochlorite and chloride, in 
proportions indicated by the formula 

Ca (OCI), + Ca Ch 
which indicates that the whode of the chlorine absorbed by the 
lime can be re-obtained from the product on addition of an 
acid ; which is in accordance with the experience of the manu- 
facturer. 

‘The conclusions of Dr. Calvert appears to be drawn from the 
results of untrustworthy methods of analyis. Dengler’s Polytech. 
Fournal, ccvi, 380. 


Glass made with Baryta.—BENRATH has experimented 
on the use of baryta instead of lime in glassmaking ; a glass 
containing 


Silica . 58°48 
Baryta. ; ° 30°56 
Potash. 10°96 

10000 


blows well and melts easily, and has considerable hardness and 
lustre ; it has a greater specific gravity and higher lustre, and is 
more fusible than a lime-glass containing the same relative propor- 
tions of material, (egu/va/ent quantities of lime and baryta being 
used in each case): with more silica than the above, or with more 
baryta in proportion to the potash, the glass becomes devitritied 
on cooling. DLéingler’s Polytech. Fournal, ccit. 422. 


Devitrification of Glass.—BENRATH deduces from his 
experiments on this subject the conclusion that glasses prone to 
devitrification are not definite compounds, but consist of 
solutions of silica in the silicates indicated by the general 
formula 

R, O, 2Si O, : 
if cooled so quickly that devitritication does not take place, a 
soliditied solution is obtained ; but if cooled slowly the excess of 
silica crystallizes out. The same explanation also applies to 
certain silicates and other compounds which separate trom the 
molten glass during slow cooling. Déngler’s Polytech. Ffournal, 
cecldd. 19. 


Devitrified Glass.— MEsEr publishes the following analysis 
of a sample of devitrified glass, as compared with that of the same 
glass in an unchanged state :— 





Devitrified. Unchanged. 

DCA is Ss, 70°73 77°08 
Alumina 1'ol 2°08 
Ferrous oxide 0°57 0°22 
Lime. 5°37 5°77 
Magnesia : o'"“ol trace. 
Manganous oxide 0°33 O14 
Potassa : ~~ oa 118 
SOGQ,.«<« « « » «+ Fe 13°88 
Sulphur. 0°02 0°25 

99°36 100°60 


Dinglers Polytech. Fournal, cciv. 390. 
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Preparation of Sulphovinates.—Limousin finds that 
the most economical method of preparing these salts (which are 
valuable medicinally as laxatives) is to introduce into a cool flask 
equal weights of sulphuric acid and alcohol; after five days stand- 
ing at a temperature of 23°, five parts of water are added, and the 
whole saturated with barium carbonate (calcium carbonate does 
not answer so well). The liquid is then filtered and decom- 
posed by sodium carbonate, when a solution of sodium sul- 
phovinate is produced, from which the pure salt is obtainable 
by crystallization. As a laxative, it is three times as powerful 
as sodium sulphate. ¥. Pharm. [4] xv. 371. 


§ 2.—WMetallurgy. 


Preparation of Potassium.—DOLBEAR proposes to 
manufacture potassium and sodium by acting with metallic iron 
on the mono-sulphides of these metais (prepared by saturating 
caustic potash or soda solution with sulphuretted hydrogen, 
and evaporating to dryness). Experiments on the small scale 
have succeeded. Chemical News, xxvt. 33- 


Production of Iron Ore in Great Britain in 1871. 
—According to the returns of the Mining Record Office, the 
following quantities of iron ore have been raised during the year 
1871 in the districts mentioned: 


Cornwall : : ° . ‘ 21,948 tons. 
Devonshire. 2 > . ° 14,125 4, 
Somersetshire ; , ; . 32,884 ,, 


Gloucestershire 207,599 5, 
Wiltshire , ‘ ; i 159,894 ,, 
Oxfordshire . . . ; ‘ 28,33 
Northamptonshire 779,314 5, 


Lincolnshire ° 290,673 ,, 
Shropshire. ‘ 415,972 5, 
Warwickshire ‘ 34,075 45 
North Staffordshire 1,513,080 ,, 
South ma ‘ 705,065 5, 
Derbyshire . ‘ . 492,973 55 


Lancashire 
Cumberland . ‘ ; 
Yorkshire, North Riding 

es West sy R 
Northumberland and Durham 


931,048 4, 
1,302,704 45 
4,581,901 ,, 

497,997 » 

285,297 ” 


North Wales : ‘ : ; 51,607 4 
South Wales and Monmouthshire. 969,714 ,, 
Isle of Man 73 


Scotland ‘ bs 


3,000,000 ,, 
Ireland . 


107,734 5 


Imported 


m ; ‘ S94.075 
Burnt cupreous pyrites . . 


200,000 

Use of Quicklime in Iron Smelting.—GRUNER states 
that by the use of quicklime instead of limestone, and of per- 
fectly dry fuel, a considerable saving of coke may be effected. 
Dingler’s Polytech. Fournal, cctv. 39. 


Separation of Phosphoric Acid from Iron Ores. 
JACOBI states that digestion of the ores (calcined when necessary) 
with solution of sulphurous acid removes the phosphoric acid, 
which may be obtained by heating the liquid, whereby sulphur 
dioxide is driven off and some of the phosphates precipitated ; 
the remainder are obtainable by adding lime to the solution, 
whereby bone-earth, and other phosphates are precipitated. 
Chemical News, xxv. 4. 


Determination of Iron contained in Blast-fur- 
nace Slags.—The presence of much iron in the slag indicat- 
ing some irregularity in the smelting process, it is convenient to 
be able to determine the amount of metal contained. Most 
cinders, especially if crystalline, are only attacked with difficulty 
by acids, and hence the determination is not always a simple 
one. By mixing with ammonium fluoride, and adding a little 
sulphuric acid from time to time, the whole being warmed on 
the waterbath, the silicates are readily decomposed ; the whole 
is evaporated to dryness on the sand-bath, the residuum dissolved 
in water, and the iron titrated in the ordinary way. Chemisches 
Centralblatt, tit. 304. 

[Note by Abstractor.— Unless a thoroughly good draught-place 
is accessible, the use of hydrofluoric acid, or substances that 
evolve it, is extremely inconvenient in a technical laboratory. 
The abstractor has found the following process to answer well. 
The powdered cinder is fused with carbonate of potassium mixed 
with a little nitre, and the resulting mass boiled with water. 
Ferric oxide remains insoluble ; this may be dissolved by long 
boiling with hydrochloric acid, or by fusion with sodium-hydro- 
gen sulphate, and the iron in the solution determined as usual. 

C. R. A. WRIGHT.] 
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Action of Iron and Carbon on Carbon Dioxide.— 
J. B. DuMAs finds that whereas pure dry carbon dioxide is 
wholly converted into pure carbon oxide by means of excess of 
carbon free from hydrogen at a bright cherry red-heat, metallic 
iron is incapable of producing complete conversion of carbon 
dioxide into carbon oxide at this temperature, a mixture of oxide 
of iron and iron, and a mixture of the two carbon oxides result- 
ing. Carbon free from hydrogen is obtainable by acting on wood 
charcoal by chlorine at a red heat for a long time. Comptes 
rendus, lxxv. 511. 

[ Note by Abstractor.—Precisely analagous results were obtained 
by the abstractor while experimenting on this subject for J. 
Lowthian Bell. Vide “Chemical Phenomena of Iron Smelting,” 
by J. L. Bell. 1872, p. 23, e¢ seg. C. R. A. WRIGHT.] 


Action of Carbon Oxide on Iron andits Oxides.— 
GRUNER finds that the first action of carbon oxide on the ses- 
quioxide of iron at a temperature of 400° is to remove oxygen 
without depositing carbon; in a short time, however, carbon 
makes its appearance, and rapidly increases in quantity. 

When carbon oxide acts on metallic iron at 400° no carbon is 
deposited unless there be a trace of some oxygenated substances, 
such as water vapour or carbon dioxide in the gas employed ; it 
is necessary, therefore, that a minute quantity of oxide of iron 
should be found to start the re-action, which then goes on readily. 
Comptes rendus, 1862, p. 226. 

[Note by Abstractor—Vide note to preceding abstract: As 
regards the action of carbon oxide on iron, the writer found that 
when carbon oxide, purified and dried with great care, was used, 
spongy iron became oxidized by the gas, and carbon was simul- 
taneously set free, although the presence of oxide of iron and of 
other oxygen compounds in the gas was avoided with great care. 
Vide “ Chemical Phenomena of Iron Smelting,” by J. Lowthian 
Bell. P. 74, ef seg. C. R. A. WRIGHT.] 


Burnt Iron.—Caron finds that the crystalline structure 
developed in malleable iron after heating to a welding tempera- 
ture and cooling in the air without hammering, is not necessarily 
due (as usually supposed) to the absorption of oxygen ; precisely 
the same result being obtained if the iron be heated in an atmos- 
phere of nitrogen or hydrogen. 

Iron submitted to a winter’s cold was in no way different from 
specimens of the original iron kept at the temperature 0° to+ 18° 
even after four months. Comptes rendus, lxxiv. 662. 


Decarburization of Iron.—Srerry Hunt describes 
Tiinner’s process :—plates of cast-iron one half to three-quarters 
of an inch thick, are piled one on another, with siliceous sand be- 
tween, and heated to redness for some weeks; the oxygen of the 
air is slowly taken up by the metal and the carbon is gradually 
burnt away, the other impurities being also oxidized, forming a 
sort of slag which partly exudes from the pores of the metal. 

Ellerhausen’s process produces decarburization by the con- 
joint action of oxide of iron (in the form of ore) and the oxygen 
of the air; blocks produced by mixing up pulverized ore and 
liquid cast iron are heated on the sole of an ordinary puddling 
furnace ; a liquid slag is produced, and malleable iron is slowly 
formed. That the decarburizing action is not solely produced 
by the ore is shown by the circumstance that the same results 
are obtained even if a quantity of ore be added insufficient to 
oxidize the whole of the carbon present, or even if char- 
coal be used instead ; a porous mass is produced in either 
case, and this becomes decarburized by the same means as those 
used in Tiinner’s process. 

To make good malleable iron, cast-iron containing but little 
silicon should be employed, for the silica or silicate of iron pro- 
duced during the oxidation diminishes the tenacity and homo- 
geneity of the iron. 

So-called Run Steel has the exterior coating converted into 
steel by cementation: it is possible thus to obtain bars, the 
centre of which is cast iron, and the outside steel, the inter- 
vening portions being malleable iron. Déngler’s Polytech. 
Fournal, ccv. 330. 


The Bessemer Process.—F. KEssLER finds from the 
result of a number of analyses that the carbon of the cast-iron 
does not hegin to oxidize until a portion of the silicon has 
entirely disappeared ; in fact, the percentage of carbon increases 
during the first portion of the “ blow,” owing to the oxidation of 
the iron and its removal as cinder. The quantities of sulphur 
and phosphorus diminish at first, but afterwards increase, owing 
to the partial reduction of the impure slag formed at first : hence 
highly sulphurized iron could be used to better advantage were 
it possible to remove the Bessemer slag, as is done in the 
ordinary puddling furnace. Déingler’s Polyiech, Fournal, cev. 
436. 
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Decarburization of Cast Iron.—CHATELIER con- 
siders that the essential agent in all processes of this nature is 
oxide of iron, which in the ordinary process of puddling is pro- 
duced by the re-oxidation of part of the iron, in other process by 
the admixture of natural oxidized ores. Axnunales de Chem. et 
Phys. [4] 2xvi. 75. 


Nickelization.— Lamy reports on the process of nickeliza- 
tion invented by Isaac Adams, of Boston, in the beginning of 
1869, and introduced into France by Gaiffe at the end of the 
same year. It is extremely applicable to saddlery, surgical 
instruments, guns, &c. &c., wherever iron or steel objects are 
exposed to moist air, or copper objects to sea air. The nickel is 
deposited by the battery from the (perfectly neutral) double 
sulphate of ammonium and nickel: the cost of depositing 1 
gramme of nickel on 1 square decimeter of surface being Io 
centimes, and this coating being sufficiently thick. Bz//etin de 
la Société a’ Encouragement, 1872. 763. 


KEITH recommends the addition of acetate, tartrate, or citrate, 
of potassium, sodium, ammonium, or magnesium, to the ammo- 
nium—nickel sulphate bath used: to 20 litres of solution at 70° 
Beaumé, 1 litre of solution of ammonium tartrate of the same 
specific gravity may be added. Deutsche Industrie Zeitung. 
1873. 58. 


Manganese.—LouGHLIN finds that the following is the 
most convenient way of preparing this metal. (Query, carbide ? 
50 grammes of pure manganese oxide (from calcination of car- 
bonate), 25 of potassium cyanide, and 15 of animal carbon are 
heated ina porcelain crucible, enclosed in an earthen one, to 
whiteness ; the product is but little coherent, but has metallic 
lustre here and there. Or, 50 grammes of per-oxide of man- 
ganese and 10 of animal charcoal are made into a paste with 
castor oil, and heated to a very bright red heat ; the product is 
pulverized, mixed with more charcoal, and again heated ; this 
processis repeated a third time, and the product is then heated with 
5 grammes of carbon and 10 of borax. The resulting substance 
had the colour of bismuth, the fracture of cast-iron, and the 
specific gravity 7°993; it decomposed water readily at 100°, slowly 
at 379. Chemical News, xxv. 139. 


Metallurgy of Bismuth.—Tanm describes the modes of 
extracting bismuth from its ores, and refining the crude metal 
thus obtained ; oxide, sulphide, carbonates, oxychloride, or 
mixtures of these free from other metals may be reduced by 
melting with charcoal powder, and a fusible flux made of two 
parts alkaline carbonate, and one of common salt with a little 
potassium cyanide, or lumps of charcoal if the operation be con- 
ducted on a large scale. 

Ores rich in copper may be smelted by heating them with 
two-thirds of their weight, or an equal weight of the following 
mixtures : 


Sodium carbonate . ; : , 5 parts 
Common salt . : ; ‘ ‘ a 
Sulphur . ; : ‘ ; ; ~~ OY & 
Powdered wood charcoal - I - 


Sulphide of copper is formed, and is not reduced by alkaline car- 
bonates and charcoal (unless an iron vessel be used), while 
bismuth sulphide is thus reduced with ease ; hence a bismuth 
nearly free from copper is obtained. 

To free bismuth from arsenic, the metal is melted and covered 
with a layer of borax, and strips of soft iron immersed ; arsenide 
of iron is thus formed and floats up to the top. Antimony is only 
imperfectly separated thus; it may be wholly eliminated by 
melting the impure bismuth with two or three times the weight 
of the antimony contained therein ; oxide of antimony is formed 
and a corresponding quantity of bismuth oxide reduced. 
Similarly antimony is separated from lead by melting the im- 
pure lead with litharge. Copper is removable from bismuth by 
melting with flux and 4 part of potassium sulphocyanide, sulphide 
of copper being thus produced. Sulphur may be separated from 
the resulting bismuth by immersing strips of soft iron free from 
carbon in the molten metal. Lead cannot readily be separated 
from bismuth by chemical means on the metallurgical scale. 

In carrying out the refinery of bismuth, the copper should be 
first separated, as the process adopted also gets rid of part of the 
lead, arsenic and antimony : this latter metal is then separated, 
and finally the arsenic and sulphur by softiron. Chemical News, 
xxv. 85 and 100. 


Enamel for Copper Cooking Vessels.— Twelve parts 
of white fluor spar, twelve of unburnt gypsum, and one of borax 
are finely powdered, intimately mixed and fused in a crucible: 
the mass produced is poured out, and after cooling rubbed up 
to a paste with water. The paste is then brushed over the inside 
of the vessel to be enamelled ; after thorough drying the vessel 
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is gradually heated till the enamel! fuses. The coating thus pro- 
duced is firmly adherent to the copper, is white and opaque, does 
not easily chip off, and is impervious to vegetable acids. Déng- 
ler’s Polytech. Fournatl, cciit. 499. 


Preparation of Pure Silver.—GRAEGER states that 
pure silver may be obtained from alloys of silver and copper by 
dissolving in nitric acid, neutralizing with milk of lime, and 
adding chalk until the solution fails to give a red tint with 
ferrocyanide of potassium. The copper is precipitated thus 
before the silver ; when all of the former metal is thrown down, 
the liquor is filtered, and the filtrate again boiled with chalk, 
whereby pure silver carbonate is thrown down : on heating, this 
furnishes metallic silver, which can be separated from adherent 
chalk by means of dilute hydrochloric acid. Dzxgler’s Poly- 
tech. Fournal, ccitt. 3. 


Extraction of Gold and Silver from their Ores.- 
Rivort describes the methods ordinarily in use, viz. the “ Patio” 
process, amalgamation after chlorination, direct amalgamation, 
and amalgamation along with heat; he finds that Cumenge’s 
process (passing superheated steam over the roasted ore mixed 
with pyrites, and amalgamation of the product), although inap- 
plicable industrially on account of the enormous amount of 
steam requisite, can nevertheless be so modified as to be capable 
of economical application: roasted pyrites (auriferous, if 
possible) is mixed with the gold or silver ore (in the absence of 
roasted pyrites, oxide of iron, or of manganese can be used in 
nearly equal proportions) ; superheated steam, at a temperature 
a little below a dull red-heat is then passed over the mixture 
until no more sulphurous acid escapes ; about eight parts of 
water to one of mixture suffices : the product is then amalga- 
mated by simple trituration with mercury with or without addi- 
tion of water: the author finds that reagents such as sodium, 
amalgam, oils, lime, &c. are more injurious than useful. 
Annales des Mines, xvtit. 1. 


Pyroplating. J. BAYNES THOMPSON states that the pro- 
cess termed by him fyvregi/ding (or silvering) yields better 
coatings than those obtained by the ordinary electrotyping 
method. A coating of gold or silver having been deposited, the 
object is dried and heated in the “ firing-in furnace” to redness ; 
the deposited metal almost ceases to be visible, having pene- 
trated into the pores of the object; another coating is then 
given, and the firing-in repeated, and so on, until the coating 
ceases to disappear on heating. Gilding thus executed is even 
superior to that effected by means of mercury, and the process 
has the advantage of being less injurious to the workmen. 
Chemical News, xrv. 26. 


Silvering.—Silk, wool, hair, paper, metals, bone, &c., may 
be readily silvered by dipping the materials in a mixture of the 
following liquors :-- 

No.1. Quicklime . . 2 parts. 
Grape-sugar . A cw 

Racemic acid 2 
Water . . .650 ,, 
The mixture must be filtered and preserved out of contact of 
air; gallic acid may be substituted for racemic. 

No 2. Silver nitrate . 20 parts. 

Dissolved in ammonia solution 20 

Diluted with water ‘ . 650 


” 

” 

When required for use, equal volumes of these liquids are to be 
mixed, and the materials immersed for several hours. Silk, 
wool, and similar substances, must be previously prepared by 
washing and alternately dipping in solutions of silver nitrate and 
gallic acid, until a film of silver begins to form ; after the silver- 
ing process is completed by means of the above mixture, the 
materials are to be boiled in a solution of cream of tartar, 
washed, and well dried. Glass, and similar substances, must be 
well cleaned with water and alcohol previously to immersion, 
and metals should be first cleaned and rubbed with a mixture of 
powdered silver and cyanide of potassium; iron must be pre- 
viously immersed in copper sulphate solution. Chronique de 
Industrie, 1872, p. 62. 


§ 3—Dyeing, Calico Printing, and allied subjects. 

Valuation of Aniline Colours.--ARMAND MiiLLEeR 
compares equal weights of the body to be examined, and of the 
pure colouring matter, by dissolving them in collodion and 
diluting the darker solution with collodion until a film of the 
same tint is produced in each case by dropping the tinted collo- 
dions on to glass plates inclined at an angle of 60°, Dingler’s 
Polytech. Fournal, cett. 458. 
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Aniline Black.— RHEINECK prepares this colouring matter 
by bringing together aniline hydrochloride, potassium chlorate, 
and a minute quantity of copper chloride, with a sufficiency of 
water. The mixture is allowed to evaporate spontaneously, at 
the ordinary temperature, until a black dry powder is left, con- 
stituting 120 per cent. of the aniline employed. When used as 
a dye a dark green tint is communicated to the fabrics, this 
colour being that of the hydrochloride of the resulting colouring 
matter, which the author proposes to call Migraniline, believing 
it to be a definite compound. When the goods thus tinged are 
passed through an alkaline bath, the base itself is precipitated in 
the fibre as a dark violet substance. 

Paper tinged with nigraniline is a delicate test for acids, a faint 
trace of acid producing the green colour. The presence of a 
toluidine salt in the aniline compound used appears to be essen- 
tial, as only a poor black colour is produced with pure aniline, 
the yield being only 115 per cent. Déngler’s Polytech. Fournal, 
ccitt. 485. 

LIGHTFOOY finds that to produce aniline black the presence 
of a trace of a copper compound is essential. Vanadium gives a 
still better black : uranium and iron produce black colouring 
matter, but of a quality inferior to that developed by copper ; 
little or no effect is produced by the following metals : nickel, 
lead, zinc, antimony, tin, manganese, chromium, bismuth, arsenic, 
titanium, tungsten, cadmium, tellurium, molybdenum, mercury, 
silver, gold, platinum, palladium, rhodium, iridium, aluminium, 
osmium, cobalt, ruthenium, thallium, magnesium, lithium, tanta- 
lum, lanthanium, didymium, erbium, yttrium, selenium, and 
niobium. The extremely small quantity of copper necessary to 
produce the tint is shown by the following experiment : a paste 
of aniline hydrochloride, starch, and ammonium chlorate, is 
printed on well-bleached cotton with a wooden roller; a new 
sovereign or a shilling brought into contact with the prepared 
cotton produces no black tinge after fifteen minutes contact ; but 
the same coins shaken in a bag with copper coins and then 
brought into contact with the cotton develope a tint, that produced 
by the shilling being nearly black, that by the sovereign, grey. 
Dingtler’s Polytech. Fournal, cetit, 483. 


Aniline Dyes.— ROSENSTIEHL finds that a mixture of the 
hydrochloride of aniline, pseudotoluidine, or toluidine with a 
chlorate and a copper salt, yields respectively a very dark green, 
a very dark blue green, or a bright maroon, when printed on 
calico ; after immersion in a hot weak bath of carbonate of 
sodium the shades become changed thus : 


Colour produced with aniline, very deep blue black. 
a s 5, pseudo toluidine, ‘a » violet ,, 

a we ,, toluidine, brown, without lustre. 
Annales de Chemie et Physique [4] xxvi. 189. 


Blumer’s Aniline Blue.—BLUMER-ZWEIFEL prepares 
a paste by treating 100 grammes of starch with 1 litre of water ; 
while still warm 40 grammes chlorate of potassium, 3 to 4 of 
iron vitriol, and 10 of salammoniac are added ; when the mix- 
ture is cold, 60 grammes of aniline hydrochloride or tartrate are 
added, and the mass used immediately. The goods printed with 
this mixture are oxidized and the blue colour developed by pass- 
ing them through slightly alkaline water. Déngler’s Polytech. 
Fournal, ccit. 193. 


Adulteration of Fuchsine.—GIN'- states that bronze 
powder is often used as an adulterating material ; this may be 
discovered by its insolubility in water. Crystallized sugar is 
also much employed as an adulterant ; it may be found either by 
careful examination with a lens or by dissolving in hot water and 
adding picric acid, whereby the rosaniline is precipitated ; the 
yellow filtrate is precipitated again by basic lead acetate, heated 
to 110°, filtered and examined with the polariscope. As much as 
82°13 per cent. of sugar has thus been found. Dingler’s Polytech. 
Fournal, cciv. 163. 

JOLY states that aniline colours are often adulterated with 
glucose, which may be detected by dissolving the colouring 
matter in alcohol and ether, which fail to dissolve the glucose. 
Polytechnisches Notizblatt. 


Night Violet.—CLAveL describes the manufacture of a 
violet dye that appears of its proper colour by artificial light ; it 
is obtained by digesting fuchsine with alcoholic methyl iodide 
and caustic soda in an apparatus with an inverted condenser 
attached ; after twelve hours the product is boiled for a long 
time with caustic soda, which leaves a cake of the crude dye; 
this is purified by solution in diluted sulphuric acid and precipi- 
tation by soda, and finally by solution in boiling water and pre- 
cipitation with common salt after filtration. Dugler’s Polytech. 
Fournal, citi, 244. 











Fixation of Aniline Colours on Cotton. — REI- 
MANN finds that starch has the power of absorbing and com- 
bining with aniline colours, so that cotton goods may be tinted 
by soaking them in starch paste, and then in the required ani- 


line colour. The addition of a little size is desirable. Déngler’s 


Polytech. Fournal, cctit. 129. 


Blue Dye from Phenol.—MUELLER finds that phenol 
(carbolic acid) produces a colouring matter that dyes cotton blue 
when subjected to the following treatment :— One part of phenol 
is mixed with eight or ten parts stannate of soda, and sulphuric 
or hydrochloric acid added ; on pouring into water brown flakes 
soluble in alcohol separate ; when treated with alkalies, these 
flakes give a solution containing a blue colouring matter ; cotton 
goods immersed acquire the tint, but the substance itself has not 
been isolated : the filtrate from the flakes is reddish and turns 
green on the addition of alkalies : cotton goods immersed in the 
solution, and then washed with alkalies become green ; after 
thoroughly washing with water, a yellow substance is washed 
away and the goods are left of a sky-blue scarcely alterable by 
chlorine or hypochlorites. Chemisches Centralblait, 1872, p. 200. 


Dyeing Leather with Coal-Tar Colours.—Sprinc- 
MUHL first washes the leather with water, to remove alum, then 
rubs with yolk of egg, and works on a wooden table till it lies 
smoothly thereon. Fuchsine, aniline-violet, iodine-green, picric 
acid, coralline, &c., are then applied, in the form of solution, 
by means ofa brush. Presence of either free acids or alkalies 
must be carefully avoided. Déngler’s Polytech. Fournal, xxiv. 
329. 

Coralline.—FRESENIUS finds that substances described 
under this name, and prepared by different processes, are not 
identical. The dye obtained by Kolbe and Schmitt, by treating 
carbolic acid with oxalic and sulphuric acids, is, when pure, a 
crystalline body, melting at 156°; the product of the action of 
nitrous acid on rosaniline, believed by Caro and Wanklyn to be 
identical with this, differs from it in several respects. The pro- 
duct of the action of ammonia on aurine, described by Dale and 
Schorlemmer, is again a different product. Yournal fiir prak- 
tische Chemie, [2] v. 184. 


Wool-Printing with Coralline.—The colour of coral- 
line fades to yellow in contact with acids, and hence it is difficult 
to use this colour for printing on wool, as the goods are liable to 
come in contact with acids during some of the various processes 
employed. By mixing the coralline with calcined magnesia, this 
difficulty may be got rid of, and a rich Turkey-red dye produced 
at about two-thirds the price of cochineal red; the colour, 
moreover, is more stable, not being changed by water contain- 
ing calcium carbonate. The following mixture answers well : 


Corailine. . .. 2. + +» » SO grammes 
“Iveeri I j 
Glycerine . . . . . + « « « qe litre. 
i a ne a er ee ae 
Magnesia stirred up with water. . 140 grammes, 
the whole being thickened with 3 of a litre of gum-water (500 
grammes of gum to the litre), and steamed and washed as usual 
after printing. 

A mixture of coralline, starch, egg, albumen, and magnesia, 
may also be used for cotton goods; but the mixtures must be 
used fresh, as the magnesia forms an insoluble compound with 
the albumen. Déngler’s Polytech. Fournal, cciv. 338. 


Cochineal.—LIEBERMANN AND VAN Dorp find that car- 
mine, when heated with sulphuric acid, produces a body, 
ruficoccin, which yields a hydrocarbon Cy H,, on heating with 
zinc dust; when carmine is heated with water, a deeper red 
colouring matter is formed ; thisis termed rwficarmine ; it is inso- 
luble in water, but very soluble in alcohol. <Axnalen der Chem. 
& Pharm, lxitt. 97. 

GUIGNET finds that the carminic acid contained in cochineal, 
and to which its tinctorial properties are due, yields a calcium 
salt of an intense black colour. The salt is produced by add- 
ing water containing calcium bicarbonate to the acid, hence 
such water must be avoided as carefully as is the possible pre- 
sence of iron or copper when bright colours are required, other- 
wise the brilliancy of the tint is much diminished. Sudletin de 
la Soc. Chem. Parts, xviii. 162. 


Valuation of Cochineal.—MERRICK dissolves 2 to 24 
grammes in 750 cubic centimetres of water, boiling for an hour ; 
of the cooled solution, 50 ccs. are taken for examination, and a 
very weak solution of permanganate gradually added with con- 
stant shaking, until a red tint passing into yellow is attained ; 
the quantity of permanganate solution required to produce this 
result expresses the relative value of the sample tested. Déng- 
ler’s Polytech. Fournal, ccttt. 399. 
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Saffranine.—Aniline nitrite is heated for five minutes, with 
half its weight of arsenic acid to 80°-120° C.; the product is 
poured into boiling-water, and neutralized by lime. The red 
liquor obtained is filtered, and common salt added. Saffranine 
is precipitated in flakes, and is fit for use after being collected 
and drained. Déngler’s Polytech. Fournal, ccit. 307. 


Artificial Alizarine.—PERKIN finds that crude alizarine 
contains a substance which appears to be Cy Hs O; This 
body gives colours like those of alizarine, but the purple tints 
produced with mordants are bluer, and the red tints more 
scarlet than the true alizarine colours. Although its formula 
appears to be the same as that of purpurine, its properties show 
that it is not identical with that body. ournal of the Chemical 
Society, x. 659. 


Employment of Artificial Alizarine for Turkey 
Red.—GROTHE finds that a brighter colour is produced with 
the artificial dye than with natural madder, and that the saving 
in labour, soap, bleaching-powder, &c. amounts to 20 or 25 per 
cent. (assuming the cost of the natural and artificial dye to be 
the same.) Chemisches Centralblatt, ttt. 57. 


Purifications of Alizarine.—AUERBACH dissolves crude 
alizarine in caustic soda, and then passes a current of carbon 
dioxide into the solution ; a precipitate of alizarine mixgd with 
sodium alizarate is formed, and this furnishes pure alizarine on 
treatment with hydrochloric or sulphuric acid. Berichte der 
Deut. Chem. Ges. tv. 979. 


Colouring Matter of Fustic.—Kocu finds that this is 
not identical with quercitine, as Bolley supposed, but contains 
less oxygen ; the author terms this product Fisetine. Berichte 
der Deut. Chem. Ges. v. 285. 


New Colour Meter.—SALLERON has made some modifi- 
cations in the instrument of Houton-Labillardi¢re, which give a 
greater degree of precision to the indications. Equal thicknesses 
of coloured liquid are looked through, and water added from a 
burette to the darker until the two are equal in tint ; the liquids 
are prepared by treating equal weights of substances with the 
same quantity of solvent, one being a standard sample of the dye 
to be examined, the others the samples to be tested as to their 
colouring powers. The value of the dye is thus found, being 
inversely proportionate to the total bulk of liquid ; thus, if ten 
volumes of each liquid be employed, and five volumes of water be 
added to the standard sample to reduce it to the same tint as 
that of a specimen to be tested, the value of this latter is = _or 

5 
66°67 per cent of the standard. Moniteur dela Teinture. Sept. 
28¢h, 1872. 


Bleaching Linen.—One kilogramme of soap is dis- 
solved in 25 litres of hot water, 60 grammes of essence of turpen- 
tine added, and 75 grammes of ammonia solution ; the linen is 
then soaked in the liquor contained in a well-covered vessel for 
two or three hours; much labour in washing is saved, and the 
linen less injured by this method than by the ordinary process 
with soda. Bulletin de la Société Chem., Parts, xvit. 331. 


Wool-washing with Soluble Glass.—BAERLE pro- 
poses to wash wool, either after shearing or while on the sheep’s 
back, with a solution of 1 part of neutral soluble glass dissolved 
in 40 of water at 50°to 57°C. The wool is thereby rendered 
white, and free from odour, and soaping is rendered unnecessary. 
Bulletin de Soc. a’ Encouragement, No. 236. 


Chrome Yellow for Cotton Goods.—The stuffs are 
mordanted with a bath composed of— 
Water. . « -« 1000 litres 
Quickhme . . . : 2 kilogrammes 
Sulphate or acetate of lead . I ra 
two hours immersion being sufficient for clear yellows, and 
twelve hours being required for yellow oranges. 
For straw yellow the following bath is used, a few minutes 
being sufficient :— 
Water . 


spans 500 litres 
Potassium dichromate 


5 kilogrammes 


Sulphuric acid . . ... I * 
For golden yellow two hours immersion in the following— 
Water ... ; 500 litres 


Potassium dichromate . 25 kilogrammes 
For yellow orange the last bath is used, the goods being 
highly mordanted ; after dyeing they are passed through a bath 
of boiling limewater, which converts the yellow tint into orange. 
Moniteur dela Teinture. 


Deep Blue for Cotton Goods.—The goods are mor- 
danted in the following bath— 





Alum PS ee ee 6 kilogrammes 
Copperas (sulphate of iron) . I gramme 
Sulphate of copper. . . . 500 ” 


and are then dyed with sumach, 50 kilogrammes of fabric being 
employed to 12! kilogrammes of this dye-stuff. After rinsing and 
standing over night the goods are dyed with 1o kilogrammes of 
campeachy. Monzteur dela Teinture. 


Glycerine as a Mordanting Vehicle. — Burcer- 
MEISTER employs a solution of ferrous oxide in glycerine (pre- 
pared by dissolving ferrous sulphate in glycerine and adding 
excess of caustic alkali) as a mordant for calicoes, &c., better 
results being obtained by this means than with the ordinary acid 
solutions. Chemisches Centralblatt. 


Thickening to replace Albumen.—SCHLUMBERGER 

takes 

Pulverized caseine. 

Calcined magnesia . 75 grammes. 

Water . 4 litres. 
The two solids are made up separately into pastes by trituration 
with water, and the thick liquids well mixed. After twelve hours 
a thick paste results, to which three litres of water, containing in 
solution 300 grammes of caustic baryta are added, and the whole 
warmed to a temperature not exceeding 35° C.; the colouring 
matters are then added, and the pasty liquid used for printing. 
Steaming then renders the caseine insoluble, after which the 
goods can be washed with soap, hot water, &c. In brightness, 
solidity, and cost this thickener is superior to albumen. It may 
be mixed with other thickeners if required. With some colours, 
as the Guiguet green, a larger quantity of baryta is required. 
Bulletin de la Société Industrielle de Mulhouse. 


1 kilogramme. 


Woollens.—Instead of gelatine alone a mixture of 


Gelatin . . . 1 kilogramme. 
Glycerine . 200 grammes. 
Water quant. suf. 


Potassium dichromate. 50 grammes, added after solution 
of preceding. 

may be conveniently employed ; by exposure to light the gelatine 

becomes insoluble in water, whilst the glycerine prevents the 

goods from drying toofar. JZontteur de la Teinture. 


Staining Vegetable Ivory.—L. MUELLER finds that 
objects of this material may be stained by boiling them fora 
long time ina perfectly clear solution of the desired colouring 
matter. Aniline red, picric acid or potassium dichromate, iodine- 
green, sumach, aniline dyes, &c., may be used conveniently. 
The ivory must be thoroughly clean. It may be bleached by 
immersion for several hours in a solution of permanganate, and 
then in sulphurous acid. Déngler’s Polytech. Fournal. cciv. 
399: 


Manufacture of Ultramarine.—FURSTENAU states that 
by employing the following mixtures 6/ve ultramarine may be 
made in one operation, instead of the gveen product which is 
ordinarily formed by the first calcination, and which requires a 
second calcination to give the blue tint. 


Kaolin . . . 100 to I1o parts. 
Pola. 5 as OO y OF « 
Sulbaur. . « BIO 4, 820: 
Resin. 10 , mS 4a 
Charcoal ... .» . « 6 


The materials are finely powdered and thoroughly mixed in the 
mill, and are then heated in round luted pots of a peculiar nature 
to a low red heat for from thirteen to twenty hours. Déngler’s 
Polytech. Fournat, ccit. 447. 


Adulteration of Ultramarine.—FuRSTENAU states 
that ultramarine is frequently adulterated with crystallized gyp- 
sum, and that this falsification may be detected by crushing the 
mass on paper, when the white particles of gypsum are rendered 


visible. Déngler’s Polytech. Fournal, ccv. 130. 
Antimony Blue.—Metallic antimony is dissolved in aqua 


regia, and the solution filtered through ground glass ; addition 
of potassium ferrocyanide throws down a pigment that can 
scarcely be distinguished from ultramarine. When mixed with 
zinc yellow (chromate of zinc) a green pigment, almost equal to 
“ Schweinfurth green,” is produced ; this substance is of course 
much less poisonous than the arsenic preparation. Déngler’s 
Polytech. Fournal, cciv. 160. 
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Manufacture of Red Lead.—MEncier finds that it is 
not desirable to manufacture red lead in trays in the same fur- 
nace that serves for the production of the original massicot, 
owing to the fluctuation of the temperatures ; the best degree of 
heat is that approaching, but not quite reaching, a dull red heat, 
and a special furnace has been constructed by the author for 
the maintenance of the temperature for a long time, on the 
manufacturing scale. The red lead produced is brighter in tint 
the greater the increase in weight of the massicot used, the max- 
imum increase being about 2 per cent. Annalen der Chem. und 
Pharm, clx. 252. 


Iron Minium.—Certain iron ores are roasted, powdered, 
and levigated ; the fine portions obtained are capable of being 
used as a substitute for red lead as a pigment. Chemisches Cen- 
tralblatt. 

[Note by Abstractor.—Roasted pyrites, as obtained in the vitriol 
manufacture, is frequently of a sufficiently bright colour to yield 
a good pigment, by grinding and washing. C. R. A. WRIGHT.] 


Colouring Veneers.—PUSCHER states that raw veneers 
become soft and leathery after soaking for half an hour in a Io 
per cent. solution of caustic soda, and thorough washing ; the 
colour is then applied, and penetrates throughout the whole. 
After the staining is completed, the veneers must be dried be- 
tween pasteboards, Déngler’s Polytech. Fournal, ccit. 95. 


§ 4.—Food and Sanitary Matters. 


Sugar.—M. E. FELTZ finds that pure cane-sugar reduces 
the cupro-tartaric solution ordinarily used in estimating the 
uncrystallizable sugar contained in commercial sugar, the action 
being the more marked the greater the excess of alkali present, 
and hence concludes that Barreswil’s process of sugar estimation 
is very inexact if much crystallizable sugar is present. Scheibler 
in 1869 pointed out the same fact. Comptes Rendus, lexv. 960. 


Preparation of Sugar from Molasses.—LUuNGE pro- 
poses to employ baryta as a means of separating crystallizable 
sugar from molasses. Very concentrated, hot baryta solution, 
is mixed with molasses. On cooling the whole sets into a porous 
mass, which is well drained, washed with water, to remove non- 
crystalline bodies, and finally decomposed by a current of car- 
bonic acid gas, generated by fermentation of the uncrystallizable 
residues; a syrup is thus obtained which can be worked up into 
a soluble crystalline sugar. Déngler’s Polytech. Fournal, ceiz. 
164. 


Regeneration of Animal Charcoal used in Sugar 
Refining.—EsFreLpT and THUMB replace the ordinary process 
of revivification by calcination by the use of ammonia solutions. 
The bone black is heated with this re-agent in a specially con- 
structed (patented) apparatus, and is thus rendered much more 
active than when calcination is employed. No loss of ammonia 
is entailed unless the apparatus be leaky. Polytechnisches Cen- 
tralblatt, xxvi. 325. 


Colouring for Beer, Spirits, &c.—KR6TKE prepares 
caramel by boiling starch with dilute sulphuric acid for from five 
to eight hours after the liquid ceases to show the iodine-starch 
re-action, when the liquid remains clear when mixed with 2th its 
volume of 96 per cent. spirit. The extra boiling prevents the 
presence of any quantity of dextrin, which would produce milki- 
ness on the addition of the colouring matter to strong spirit; 
chalk is then added, and the solution filtered and evaporated. 
The rough starch sugar thus produced is heated in a pan and 
well stirred, 3 per cent. of sodium carbonate is then added, and 
the heating continued until a portion taken out and dropped 
into cold water gives a brittle glassy mass, destitute of all sweet 
taste. 

Another similar colour is produced by melting starch sugar 
and heating until it begins to burn and give off a pungent vapour ; 
2 per cent. of ammonium carbonate is then added, and the 
whole stirred well as before. This product is suitable for weak 
alcoholic liquors containing not more than 30 to 50 per cent. of 
alcohol. Diéingler’s Polytech. Fournal, cciv. 241, 243. 


Sanitary Arrangement Adopted in Rag Clean- 
sing.—FREYCINET describes the precautions to be adopted in 
order to prevent injury from dust, unhealthy emanations, insects, 
&c. when large quantities of foul rags are stored or used as in 
paper-making. These inconveniences may be to a great extent 
remedied by watering the rags with a solution of bleaching 
powder as fast as they accumulate. The foulest rags may be 
conveniently cleansed by boiling with lime and soda, and drying 
before subjecting them to the succeeding operations. Tvaité 
@ Assainissement Industriel: by C. Freycinet. 














Precautions against the Injurious Action of 
Mercurial Vapours.—MEnrcET finds that a small quantity 
of chlorine (evolved by sprinkling chloride of lime on the floor) in 
the atmosphere of a room charged with mercurial vapours 
renders the effects of the latter much less noxious, calomel being 
produced by the combination of the mercury and chlorine. Plain 
water will not remove mercury from the surface of the body, but 
dilute chlorine water does so readily. The author considers that 
Boussingault’s process for prevention of mercurial poisoning 
(dissemination of sulphur vapour through the air) is not only 
difficult of application, but is even worse than ineffectual, as the 
injurious action of mercury and sulphur simultaneously is worse 
than that of mercury alone. Déngler’s Polytech. Fournal, cciv. 
SI. 


Determination of Noxious Vegetable Matter in 
Portable Water.—MOnIER uses a solution of permanganate 
of potassium of known strength, adding the liquid to a measured 
quantity of water heated to 90°, and acidulated with sulphuric 
acid until a persistent coloration is produced. Compies Rendus, 
lxxv. 839. 

[Note by Abstractor.—The experiments of Frankland (Journal 
of the Chemical Society [2] vi. 77) have shown that the well- 
known process of determination of organic matter in water by 
means of permanganate is utterly fallacious, and of no value 
whatever so far as numerical results are concerned, C. R. A. 
WRIGHT. ] 


Impregnation of Water with Lead. — Pattison 
MUIR finds that the solvent action of pure water on lead is 
much increased by the presence of small quantities of nitrates ; 
but if carbonates be simultaneously present the increased action 
is not so marked. Chlorides and sulphates also hinder the sol- 
vent action of the nitrates.—Chemical News, xxv. 656. 


Protection from Fire.—PATERNO states that a mixture of 
four parts borax, and three parts magnesium sulphate dissolved 
in twenty to thirty parts of warm water is as efficacious as 
sodium tungstate solution in rendering inflammable fabrics fire- 
proof. A mixture of ammonium sulphate and gypsum is a 
good protector. Annalen der Chem. und Pharm. clxi, 282. 


§ 5.—Light, Fuel, ete. 


Influence of Caoutchouc Tubes on the Illumi- 
nating Power of Gas.—ZuLKowsky finds that the effect 
of passing gas through india-rubber tubes, is to produce a marked 
diminution in the observed illuminating power, the heavy 
hydrocarbons being readily absorbed by the caoutchouc, thus 
the diminution was perceptible to the naked eye on passing 
the gas through an india-rubber tube 4°26 metres long, enclosed 
in a tube of glass ; fragments of caoutchouc (non-vulcanized ?) 
exposed to a current of gas for sixty-two hours, increased in 
weight 8°64 per cent. On exposure to air, the india-rubber thus 
charged parts with the absorbed constituents ; hence it is inad- 
visable to use even old india-rubber tubes as connectors in 
photometric experiments, otherwise errors are entailed from the 
absorption of the chief light-giving constituents. Berichte Deut. 
Chem. Ges. V. 759. 


Photolithography.—Gelatine paper, such as is used for 
ordinary carbon printing, is sensitized by a bath of potassium 
dichromate, and exposed under the positive to be copied ; after 
exposure, the paper is soaked in water for a few seconds, laid 
with the gelatine side downwards on the lithographic stone, 
and wiped dry on the upper surface. Water at 36° is then 
poured over the stone whereby the picture is developed, the 
paper being washed away together with the soluble gelatine. 
Alum water is then poured over the stone, and the. whole 
allowed to dry; the lithographic ink is then applied, and the 
stone wiped with a flannel soaked in gum-water, whereby the 
gelatine is removed; a positive is thus obtained. Dingler’s 
Polytech, Fournal, cciit. 503. 


Collodion Paper.—E. ZETTNow finds that paper may be 
substituted for cotton in the manufacture of photographic 
collodion ; the following formula answers satisfactorily. 

150 ccs. of nitric acid (sp. gr. 1°363), are mixed with 400 ccs, 
of sulphuric acid (sp. gr. 1°82), the temperature rises to 59° 
whereupon 12 grammes of tissue paper are added, and kept in 
this liquid for twenty minutes, at the end of which time the tem- 
perature has fallen to 47°. The prepared paper weighs about 
40 per cent. more than the original paper employed. Poggen- 
dor ff’s Annalen, cxlv. 310. 
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Development of the Invisible Photographic | Etching of Copper and Steel by Chromic Acid.— 


Image.—VOoGEL describes the results of experiments on this 
point by himself and others, and concludes that plates moistened 
with silver-nitrate are acted on by light with the formation of 
subiodide of silver, iodate of silver, and free nitric acid; and 
that the image thus produced is much more intense than that 
formed by the help of other sensitizers. Berichte der Deut. 
Chem, Ges.tv. 825. 


Calorific Value of Coal.—ScHEURER-KESTNER and 
MEUNIER conclude, from the examination of many specimens of 
different kinds of coal, that, whilst the calorific properties of cel- 
lulose are precisely those calculable from the per-centage compo- 
sition, those of true coals are uniformly higher than the calculated 
amount, and those of lignites always lower ; and that hence it is 
impossible to judge of the value of a combustible from an ele- 
mentary analysis solely. Comptes Rendus, laxii?. 1061, 1332. 


Paraffin.—THoRPE and YOUNG have continued their experi- 
ments on the simultaneous action of heat and pressure on solid 
paraffin. They find that it almost wholly splits up into liquid 
hydro-carbons belonging to the paraffine and olefine series. A 
large number of these products have been isolated and examined. 
Berichte der Deut. Chem. Ges. v. 550. 


Bituminous Oils of the Bas-Rhin.—Le Bet states 
that three varieties of bitumen are met with in this department ; 
one occurring at Schwabviller contains a certain quantity of satu- 
rated hydro-carbons ready formed; another found at Lobsann con- 
sists of little but resinous matters, only very small quantities of 
paraffin and heavy oils being contained ; the third, from Pechel- 
bronn, is intermediate between the two ; it is black and viscid, and 
has the specific gravity 0’90 to 0'97. The most volatile constituent 
is analogous to the turpentine oils in composition ; it boils at 260° 
to 280°, and can be isolated by distilling the bitumen with water. 
Besides this, there are contained other hydro-carbons, boiling 
from 260° to 400°, which are obtainable in a colourless state by 
removing the colouring principles by means of ether and sul- 
phuric acid. On the application of intense cold, paraffin sepa- 
rates from these hydro-carbons ; also there are contained a black 
colouring matter analogous to resin—previously described by the 
author under the name of Aspfhalfene—and a red resinous sub- 
stance, soluble in ether. 

When the bitumen is heated, much gas of a high illuminating 
power is evolved, and light and heavy oils pass over, the latter 
constituting about nine-tenths of the total yield. The former 
contain a large amount of non-saturated hydro-carbons, so that 
amylene and hexylene could be obtained in quantity, were there 
any demand for them. The saturated hydro-carbons (hydrides 
of amyl, hexyl, &c., &c.) are also present. Bulletin de la Soc. 
Chem. Paris, xvitt. 164. 


§ 6.—Miscellancous. 


Portland Cement.—Scuorr finds that the use of a solu- 
tion of carbonate of sodium, potassium, or ammonium to mix 
the cement with, causes the mass to set more rapidly, and to 
acquire greater hardness and compactness, than is the case if 
water only be used. Déngler’s Polytech. Fournal, ccti. 434. 


Cement for Broken Glass and Porcelain.—Two 
parts of isinglass are soaked in distilled water until soft ; the 
water is then poured off, and as much alcohol added as will 
cover the isinglass, and the whole heated until solution takes 
place. One part of mastic is then dissolved in three of alcohol, 
and the two solutions mixed. One part of gum ammoniac is 
then added, the whole well shaken and evaporated in the water- 
bath until a thick glue-like mass is produced, becoming a stiff 
jelly on cooling. When required for use, the vessel containing 
the cement is placed in hot water or in an oven, and the cement 
applied by means of a brush. It hardens in twenty-four hours. 
Dingler’s Polytech. Fournal, cctv. 344. 

Artificial Stone.—HIkScHBERG gives the following for- 
mule for making an artificial stone well adapted to ornamental 
purposes : 


(A) (B) (Cc) 
12 


Portland cement . P ; 2 6 9 
Meudon chalk ‘ . ; 6 12 6 
Fine sand. ; - ‘ : 6 6 6 
Kieselguhr (fossil infusoria) : I I I 


All these mixtures harden rapidly and are whitened by exposure 
to atmospheric influences. B gives the hardest product ; c the 
coarsest grain. Polytechnisches Centralblatt, xxv. 477. 


| of the Franklin Institute. 


ERKMANN employs chromic acid instead of aquafortis ; much 
sharper etchings can be thus obtained, and no noxious gases are 
evolved ; the action is, however, much slower. Gold and _plati- 
num are not attacked thus. The acid is prepared by dissolving 
fifteen grammes of potassium dichromate in eighty of hot water, 
and adding twenty ccs. of sulphuric acid. Podylechnisches Cen- 
tralblatt, xxv. 1513. 


Reproduction of Drawings.—The design is traced on 
glazed paper with an adhesive ink ; bronze powder is then dusted 
over. The drawing is then pressed against sensitized paper, 
when a copy is obtained, the bronze powder adherent to the lines 
blackening the sensitive paper. The process can be repeated 
several times with the same drawing. Comples rendus, lvxiv. 
1412. 


Decorative Painting on Tinfoil.—DANIEL stretches 
out the tinfoil on a glass plate, and colours the surface with oil 
pigments. The prepared foil can be manufactured and trans- 
ported in rolls, and is superior to paper, being impervious to 
moisture and far more pliant, so that it can be made to cover 
mouldings, &c., with ease. Gold leaf may be similarly applied. 
Comptes rendus, lrxxiv. 1195. 


Fractional Distillation.—LINNEMANN employs a long 
vertical tube, in which thimbles of platinum gauze are fixed a 
few inches apart from one another. This tube being connected 
at the bottom with the vessel containing the mixture of liquids 
to be separated by distillation, and at the top with the condensing 
arrangement, a much more rapid and effectual separation is pro- 
duced by this means. Annalen der Chem. und Pharm. clx. 195. 


Preparation of Absolute Alcohol. —~ERLENMEVER 
dehydrates alcohol by heating for an hour in a flask filled above 
the surface of the liquid with lumps of quicklime, and furnished 
with an inverted condenser. If the alcohol contained less than 
five per cent. of water to commence with, perfectly absolute 
alcohol is obtained on distillation ; if more, two or more succes- 
sive operations are requisite. Annalen der Chem, und Pharm. 
clx. 249. 


Decomposition of Ether.—LI&nen finds that pure ether 
(prepared by several distillations over sodium, moisture being 
carefully excluded) may be kept either alone or in contact with 
sodium, caustic potash, or sodium carbonate, without under- 
going any change ; in contact with water, calcium chloride, cop- 
per sulphate, or sodium chloride, for some months, a decompo- 
sition is produced, which is rendered evident by the iodoform 
test (which produces no effect with pure cther). The same re- 
sult is produced in a single day by heating ether and water, or 
dilute sulphuric acid to 100° in a sealed vessel. Annalen der 
Chem. und Pharm, clxv. 134. 


New Anesthetic.—W. B. RICHARDSON finds that the 
“tribasic formic ether,” obtained by the action of sodium ethy- 
late on chloroform, is possessed of physiglogical properties 
analogous to those of alcohol; a mixture of this substance with 
ether serves as a constant anesthetic. The author prefers the 
name ¢riethylic ether. Pharmaceutical Fournal and Transac- 
tions. 


Extraction of Oils by Carbon Disulphide.—FiscHErR 
states that the objections made to this process (viz., that it is insa- 
lubrious, and leaves residues that cannot be utilized) are untenable; 
the oils extracted by this means are of higher quality than those 
derived from the same materials by pressure. ‘The workmen are 
in no way incommoded, and the residues meet witha ready sale ; 
the loss of disulphide is about } kilogramme for every too kilo- 
grammes of grain, this being due partly to volatilization, and 
partly to the action of the disulphide on the metal vessels used ; 
copper is rendered useless in a few years, but iron is much less 
readily attacked. Deutsche Industrie Zeitung, 1872, Pp. 108, 
127. 


Vegetable (?) Wax of China and Japan.— Insccts 
known as the cah-tchong (cécata Zimbata) reside on the bark of 
various species of trees and secrete a kind of wax which glues 
them one to another, forming balls as large as hens’ eggs ; these 
are melted by a water-bath, and strained through cloths ; as the 
wax melts at 80°, it may be used for purposes to which bees-wax 
is inapplicable. Musée de [Industrie de Belgique. 

Mineral Cotton.—SELLERS gives this name to the fila- 
ments produced by blowing steam into molten scoria. Its 
feeble conducting power and non-inflammability will probably 
render it useful in jacketting boilers, steam-pipes, &c. Yournal 


























Preparation of pure Ferrum Redactum.—DRaGEN- 
DORFF recommends the use of an oxide of iron prepared by 
calcining the oxalate, the reduction being effected by means of 
hydrogen purified by passing through solutions of lead nitrate 
and caustic potash. Iron reduced at a bright red-heat is more 
dense and less pyrophoric than that manufactured at a lower 
temperature. Pharm. F. Trans. [3] 2. 988. 


Waterproofing Cloth, &c.—A solution of aluminium 
acetate is prepared by dissolving equal weights of alum and lead 
acetate in warm water, mixing the solutions, and straining off 
after settling. This solution is added to an aqueous solution of 
isinglass, and the articles to be waterproofed steeped in the 
mixture for twelve hours, after which they are dried and pressed. 
Cloth thus prepared, though impervious to water, does not 
interfere with perspiration. Déngler’s Polytech. Fournal, ccitt. 
506. 

Liquid Glue.—Gelatine dissolved in nitric ether forms a 
good liquid glue. Digestion of the substance with little frag- 
ments of caoutchouc for several days, with occasional shaking, 
improves the product. Neues Fahrbuch fiir Pharmacie, xxxvit. 
368. 


Paris Lacquer.—GRAEGER prepares this by dissolving in 
the water bath gum-lac in 3 or 4 parts of alcohol of 92 per cent. ; 
about 4rd its volume of water is thus added to the solution 
whereby a gummy mass is precipitated; the clear liquid is 
filtered, and the insoluble portions treated with alcohol of 67 per 
cent.; this extract is added to the former solution, the whole 
evaporated to dryness on the water bath, and the resin dissolved 
in twice its weight of absolute alcohol ; a few drops of essence of 
lavender are added to scent the lacquer. Desétsche Industrie 
Zeitung, p. 336. 


Imitation Polish for Woodwork.—The wood is first 
varnished over with gelatine, and, after drying and smoothing, 
with a mixture of 1 kilogramme of fluid copal varnish, and 15 
grammes pure drying linseed oil; after drying, the wood is 
polished with an etherial solution of wax. <A/oniteur de la 
Teinture. 


ART-STUDIES FROM NATURE, AS APPLIED 
TO DESIGN|! 


AN this book, for the use of architects, designers, 
and manufacturers, Messrs. Virtue have presented 
a sterling volume which will be welcome to every 
student of Industrial Art for its suggestive cha- 
racter and well-chosen illustrations. It is one of 
those books which is best made known by a simple 
abstract of its scope, and some specimens of the designs which 
it contains. Originally written for the pages of “ The Art 
Journal,” the matter has been carefully revised by the different 
authors, and drawn together in a convenient and handsome 
form. There are four sections:—I. The Adaptability of our 
Native Plants to the purposes of Ornamental Art, by F. Edward 
Hulme, F.L.S., F.S.A. If. Sea-weeds as Objects of Design, 
by S. J. Mackie, F.G.S., F.S.A. III. The Crystals of Snow as 
applied to the purposes of Design, by James Glaisher, F.R.S. 
IV. The Symmetrical and Ornamental Forms of Organic Re- 
mains, by Robert Hunt, F.R.S. 

In his preface the editor rightly remarks that “all art, pic- 
torial, sculptural, decorative, or what not, is only noble and 
worthy of the name so far as it affords food for thought in the 
spectator, and testifies to thought in the artist, and that the no- 
bility of the work is in direct proportion to such evidence of 
inner life. Art that is wsthetic and sensuous, though pleasing 
to the eye, must ever in the nature of things hold a subordinate 
place to that art which is symbolic, to those forms in which an 
inner meaning may be traced; and though one work of art may 
perhaps necessarily contain less of this reflected thought than 
another, yet this proposition, we think, will hold good, that no 
work of art that does not in some way testify to this can be 
altogether satisfactory, for while pleasing for a time to the eye, 
it yet leaves the mind unsatisfied: the reverse will equally hold 
good, and we may safely repeat that in proportion to the thought 
bestowed and expressed by the artist will be the enjoyment and 
profit to be derived by others from it. The true artist will not 
consider with how small expenditure of trouble he may attain 
his end; he will, on the contrary, have a heart full of sympathy 
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with all that is beautiful. This will become a wealth of know- 
ledge, will prove a precious possession to himself, and the result 
must be visible in his work, and stamp it with Promethean fire. 
To the artist then who is worthy of the name, nothing can be 
too petty for regard, nothing that the Creator has pronounced 
‘very good’ too insignificant for notice; for in Nature beauty is 
scattered with a lavish hand, and the fungus that passes through 
all the stages of its existence during a summer's night, and the 
snow-flake still more transient in its duration 


‘Frail, but a work divine: 
Made so fairily well, 

So exquisitely minute, 

A miracle of design’— 


have a charm of their own no less than the higher forms, while, 
to give but one other example from the many that present them- 
selves, the Foraminifera—animal remains met with in chalk 
cliffs—though only visible with high microscopic power, have 
the curves of their shells as graceful, designs as varied, markings 
as intricate, as perhaps any other natural objects whatsoever.” 

“ The first article is an endeavour on the part of the author to 
indicate something of the profusion of beautiful form that may 
be met with in our hedges and skirting our roadsides, to point 
out the source from whence the medieval artists gathered their 
inspiration, and to plead for its greater use by their successors, 
that by a like loving appreciation we too may create like forms 
of beauty. 

“The second essay deals with marine forms of vegetable life, 
and dwells on the immense variety of form that may be met 
with in the sea-weeds that surround our shores, and the appli- 
cability of many of the species to the varied purposes of the 
designer. It is curious that these wonderful forms should not 
have been employed more largely in the decorative work of any 
people. With the exception of the singularly waved and bossed 
foliage seen in the stone-carving and metal-work of the later 
years of the decorated period of Gothic, and which may possibly 
have been originally suggested by the /ucus vesiculosus, one of 
our commonest shore-weeds, we know of no instance of their 
introduction into ornamental art. Hence here at once a wide 
ficld is open to the designer, and this essay cannot fail to be full 
of valuable material. 

** As the first and second articles have striven to illustrate the 
beautiful forms that inhabit the land and the sea respectively, 
so the third article, leaving 

‘ The deep’s untrampled floor 
With green and purple sea-weeds strewn,’ 


and the more familiar forms of earth, deals with those delicate 
forms of the air, the flakes of falling snow, and points out the 
immense variety of graceful forms afforded by their crystals. 

“ Symmetry and geometry are both so commonly met with in 
ornamental art, and are also so conspicuously present in the 
forms of snow-crystals, that the application of those forms to 
design cannot fail to follow when once their beauties are brought 
under the notice of the designer and manufacturer. 

“ Symmetry shows itself in a general beauty of proportion, and 
balance of masses in a composition; or, in the more limited 
sense in which we now use the word, in the likeness of one half 
or part to another in the unit of design. We speak of a design 
being bi-symmetrical or tri-symmetrical, or if it goes beyond 
this, as in snow-crystals and in many other cases where the 
ornament may be bounded by a circle, it is termed multi-sym- 
metrical. Bi-symmetrical arrangements will be found most 
appropriate for the decoration of upright surfaces, as wall-papers 
or curtains, which will always be seen one way, while multi- 
symmetrical star-like forms are more suitable for floor-cloth or 
carpet patterns, because a star-like pattern on the floor looks 
equally well from all parts of the room; while a design having 
its halves merely alike can only be viewed to advantage from 
one point. It is curious to observe that in Nature the rule seems 
to be that the lower forms shall be multi-symmetrical, made up 
of several similar parts, while the higher forms of life are bi- 
symmetrical: thus in the first-class we get snow-crystals, sea- 
anemones, star-fishes; and in the second, the more advanced 
forms of animal life—insects, birds, quadrupeds, and man him- 
self. There are numerous exceptions, however, to this: thus we 
have flowers multi-symmetrical, and their leaves only alike in 
their halves, though undoubtedly the flower, in view of its func- 
tions in vegetable physiology, and also from the ornamentist’s 
stand-point, cannot be considered lower in the scale of creation 
than the leaf. The charm produced by the mere repetition of 
parts may be well seen in the kaleidoscope, where a series of 
irregular pieces of glass develope into various ornamental forms, 
owing to their symmetrical arrangement and radiation from one 
centre—an effect still more clearly and beautifully seen in the 
crystals of snow, where the unit is itself of pleasing form.” 
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“The fourth essay of the series deals with the suggestive orna- 
mental forms so freely met with in organic remains. As in the 
previous essay we found in the clouds above forms of beauty 
well adapted for our needs as ornamentists, so in this one we 
delve beneath the surface of our earth, and again have the 
lesson impressed upon us, that in every situation forms of beauty 
abound, that the world is full of suggestive material for the 
student of ornamental art, and that in what at first sight appears 
a barren and profitless waste, fresh proof is given of the univer- 
sal reign of law, order, and beauty throughout the whole range 
of creation. These four essays, then, should prove a welcome 
addition to the ornamentist’s store of material, since (though no 
book-work can take the place of actual observation) they may at 
least suggest to him other forms, and cause him to turn his 
attention in fresh directions.” 

The selections which follow are made chiefly from the first 
section, ‘‘ The Adaptability of our Native Plants to the Purposes 
of Ornamental Art.” 

“The Arum (Arum maculatum) is a plant of very common 
occurrence throughout England, though rarely to be found either 
in Scotland or Ireland. It may be met with in shady groves and 
thickets, and nestled among the long grass and other herbage 
upon our hedge-banks. The plant will be found in flower during 
April and May; but from the mode of growth, and also from the 
pale green colour of the spathe surrounding the central organs, 
it is by no means conspicuous among the surrounding foliage. 
The upper portion of the central body or spadix—that part of it 
which is seen in our illustration—is generally of a dark crimson 
colour. The plant is far more likely to attract attention in the 
autumn and winter than during its season of flowering, as 
towards the close of the year the leaves of the arum die away, 
and the hedgerows also being stripped of the greater part of 
their foliage, we notice the brilliant scarlet berries of the present 
plant rising in a dense mass to the height of some three or four 
inches from the ground. If the fresh root of the plant be tasted, 
it excites a burning and pricking sensation in the mouth that 
will remain for several hours ; and if sliced and applied to the 
skin, it will frequently produce blisters. This virulence, how- 
ever, like the acrimonious principle met with in the leaves, yields 
to the influence of heat, and in former times an excellent starch 
was prepared from the root. In the writings of the old medical 
authors and poets we meet with the wild arum under a great 
variety of names, many of them, through the lapse of time and 
from disuse, being now meaningless to us ; such, for example, as 
abron, janus, barba-aron, calf’s-foot, ramp, and wake-robin. A 
very common name for the plant at the present day with country 
children is lords-and-ladies ; and an equally familiar name, both 
with children and also in descriptions of the plant in botanical 
works, is the cuckoo-pint: this may possibly allude to the slight 
resemblance of the enclosing spathe to a measure for liquids. 
Another old name for the plant is the starchwort, in obvious 
allusion to its domestic use. Like most other plants, it was held 
by the medical practitioners of the Middle Ages to possess very 
considerable and valuable remedial qualities. A small portion 
of the leaf, either dried or in the green state, was esteemed a 
sure remedy for the plague or any poison. ‘ The water wherein 
the root hath been boiled, dropped into the eyes, cleanseth them 
from any film or mists which begin to hinder the sight,’ or 
under circumstances to which the writer delicately hints, ‘ when 
by some chance they become black and blue.’ Though the bold, 
simple forms of the flower and bud and the rich arrow-headed 
shape of the leaves appear, in an especial manner, to fit it for 
valuable service in ornamental art, it has been but very rarely 
thus employed.” 

“ The Field Convolvulus (Convolvulus arvensis). This pretty 
little plant is very commonly found on grassy banks, open downs, 
or in our corn-fields, running up the stems of the standing corn, 
and flowering during June, July, and August. It is one of the 
enemies of the farmer, from its spreading, to the detriment of 
the crops, over so large an area of ground; and owing to 
the great depth to which the roots descend, it is exceedingly 
difficult to get rid of it when it has once taken possession. 
Its generic name, derived from the Latin convolvo, I en- 
twine, is very descriptive of the nature of the plant, and 
its English name, bindweed, evidently embodies the same 
idea. Another of its old English names, the withwinde, very 
beautifully expresses its lightness and delicacy, unable to re- 
sist the force of the wind, but conquering by yielding to its 
power. Where the plant occurs, it will generally be very 
common, many square feet of ground being often covered by 
its long trailing stems. When any suitable object, such as a 
grass stem, is met with, the convolvulus, too weak to rise by 
itself, ceases to trail along the ground, and twines round the 
support thus afforded, always ascending in a spiral direction 
to the left,as do also the C. major of the flower-garden, the 
scarlet-runner bean and many others; while others, as the 





hop, invariably ascend in a spiral direction from left to 
right. It may at first sight seem difficult to establish this, but 
if the reader will imagine the plant in question turning round 
his own body, he will at once be able to determine whether the 
plant in ascending would cross in front of him from right to 
left, or from left to right. In introducing this plant in orna- 
ment, it will be necessary to remember, that though frequently 
represented as possessing tendrils, it does not in nature acquire 
the needed support by such means, the stalk itself being the 
part of the plant that entwines round other plants. The means 
thus employed by climbing plants are very varied ; the ivy, for 
instance, throwing out root-like forms from the stems, which, by 
their grasp and penetration into the hollows of brickwork or the 
bark of other trees, amply suffice to support the plant; the 
bryony, passion-flower, and many other plants throw out true 
tendrils from the stem ; the goose-grass clings by means of the 
small hook-like appendages with which the stems and under 
sides of the leaves are furnished ; while in the pea the tendrils 
spring from the end of the leaf-petiole.” 

“Our next illustration is derived from the Hawthorn, White- 
thorn, or May (Crategus oxycantha), a plant familiar to every 
one, from its being so extensively used for hedgerows ; its 
strength, closeness of growth, and spiny character, admirably 
adapting it to the purpose. The wood is very hard, and will 
take a high polish ; the generic name Cra‘@gus, from a Greek 
word signifying strength, being an allusion to this characteristic 
of the plant. Its use as a hedgerow plant in England dates, 





SNOW-CRYSTALS. 


according to Sowerby, from the time of the Romans, and of this 
there can be but little doubt, as its most common name—haw- 
thorn—is, literally, the hedge-thorn, from the Saxon word hage. 
The second name—white-thorn—has been given to it in contra- 
distinction to the black-thorn (Prunus spinosa), a somewhat 
similar, and, in a wild state, almost equally common plant ; the 
stems of the latter being very dark in colour, while in the haw- 
thorn or white-thorn they are comparatively light. The third 
name, May, has obvious reference to the time of flowering. 
The leaves of the plant are exceedingly varied in form, affording 
a great choice for the selection of the ornamentist ; some being 
very simple in character, while others are deeply cut, and very 
rich and beautiful in outline. A permanent variety may be 
occasionally met with, in which the leaves, instead of being of 
the ordinary deep and bluish green, are in addition irregularly 
blotched with varying and intermingling tones of yellow. The 
flowers also of the hawthorn are subject to considerable varia- 
tion in colour: the typical state is a pure milky white; but 
owing to the nature of the soil in which the plant is found, the 
blossoms may occasionally be seen varying from a pale pink to 
almost crimson. The berries, also, though generally of a 
= crimson colour, are sometimes of an intensely golden 
yellow.” 

“It has also been one of the favourite plants of the orna- 
mentists, occurring very commonly in the works of the Middle 
Ages. It would be both tedious and unnecessary to give any- 
thing like an exhaustive catalogue of its use in past art : as good 
examples out of many, we would merely cite its occurrence in a 
finial in the Lady Chapel, Exeter ; as a stone-diaper alternating 
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with oak, at Lincoln; in two fine spandrels, and a beautiful 
capital, very full and rich in its wreathing, in the Chapter-house, 
Southwell. Other examples occur in the cathedrals at Ely, 
Wells, and Winchester. Wherever met with in ornamental art, 
the leaves and berries are the parts selected : to the best of our 
knowledge the flowers have never, in any instance, been intro- 
duced, no doubt from the fact of the minuteness and delicacy of 
each individual blossom, and its habit of growing in clusters, 
which, though extremely beautiful in nature, are, from their 
intricacy of detail, unsuited to the purposes of the ornamentist. 
Similarly, though the plant in its natural growth is often exceed- 
ingly spiny, it is, in ornamental art, represented as almost or 
entirely without this characteristic feature, as there would be a 
great practical difficulty, in any kind of relief-work at least, in 
the satisfactory introduction of forms so minute and fragile, yet 
requiring so high a relief.” 

“As an illustration of the adaptability of our native plants 
to the purposes of the ornamentist, we give the Hop (AZvmuzdlus 
lupulus). Though we do not recall any example of its use 
in the ornament of the past, except in one of the capitals at 
Southwell Minster, it nevertheless appears to us a plant well 
deserving of a place in our columns. Its climbing habit, the 
beauty of the leaves, and the size of the cones, are all features 
which in an especial manner seem to fit it for the service of the 
designer ; and it appears curious that, while so great a choice 
was at the disposal of the old carvers, they practically left so 
large a field untouched. Our architecture, for instance, abounds 
with details of oak, maple, and hawthorn ; yet the nut and the 
wild rose, plants at least as striking and as common, occur but 
rarely, while the hop, bindweed, blackberry, and many others, 
seem to have been almost entirely neglected. The hop is found 
in a truly wild state in our hedgerows and copses, its weak 
stems, powerless to support themselves, trailing a long distance, 
and running up any tree or other support with which they may 
come in contact, and wreathing it with their beautiful clusters 
of foliage and fruit. It is also largely cultivated in England, 
France, Belgium, and Germany ; its tonic properties, and the 
fragrant bitter principle found in it, chemically termed lupuline, 
being, it is almost needless to say, utilized in the making of 
beer. It was thus first used in the reign of Henry VIIL., before 
that time the fresh top shoots of broom being employed to give 
the desired bitterness. ‘The young shoots are in some parts of 
the country cooked and eaten like asparagus. Gerarde, writing 
in the reign of Elizabeth, says, ‘The hop joyeth in a fat and 
fruitfull ground, also it groweth amongst briers and thornes 
about the borders of fields. The flowers are used to season 
beere or ale with, and too many do cause bitternesse thereof, 
and are ill for the head. The manifold vertues of hops do 
manifest argue the wholesomnesse of beere, for the hops rather 
make ita physicall drinke to keep the body in health, than an 
ordinary drinke for the quenching of our thirst.’ The leaves of 
the hop are sometimes heart-shaped, at others divided into three 
very distinctly marked lobes, in either case the margins being 
deeply serrate. The order to which the hop belongs includes 
many plants useful to man, as, for instance, among several 
others, the hemp, mulberry, fig, the Uvostigma elasticum, yield- 
ing india-rubber, and the bread-fruit tree. 

“ About forty million pounds weight of hops are annually em- 
ployed in brewing in England. Kent and Surrey are the chief 
means of supply, though those grown in the rich soil of the Vale 
of Severn, in the neighbourhood of Worcester, are by no means 
inferior to the best Kentish. The crop is a very speculative 
one, the dangers which surround it being legion ; the profits 
are, however, so great that the grower is reimbursed if one crop 
in three should turn out well. The hops grown in the neigh- 
bourhood of Farnham command the highest prices. The ety- 
mology of the word is unknown; the Germans term it Hof/en. 
Hops have been cultivated in Germany from time immemorial, 
and it is from thence that we derive both the plant and its name.” 

“The Thorn-apple, though not a common wild plant, may 
occasionally be met with, growing on waste spots, rubbish heaps 
by the roadside, and similar places. The large size and brilliant 
whiteness of the flowers, the bulk and peculiar character of the 
spiny fruit, make it a very striking object, and admirably fitted 
for a share of the ornamentist’s regard. It is a plant of Eastern 
origin, and was unknown here until the reign of Elizabeth ; we 
therefore do not find it in any of the art-work before that date, 
nor, indeed, do we remember to have ever seen it in any way 
introduced in later designs: this, no doubt, is partly owing to 
the comparative rarity of the plant. Its scientific name is 
Datura stramonium, the generic name being derived from 
tatorah, the name of the plant in Arabic. The whole plant is 
powerfully narcotic in its effects. In the quaint pages of 
Gerarde, published A.D. 1636, we learn the history of its intro- 
duction into England. Gerarde was the director of the bota- 
nical garden of Lord Burleigh ; hence he received many rare 





plants from abroad for cultivation. In speaking of the Datura, 
he says, ‘ whose seeds I have received of the Right Honourable 
the Lord Edward Zouch, which he brought from Constantinople, 
and of his liberalitie did bestow them vpon me; and it is that 
thorn-apple that I have disposed through this land.’ In some 
botanical works we find it asserted that the thorn-apple was 
introduced into Europe in the Middle Ages by the gypsies, who, 
in their wanderings, brought it from Asia ; but the declaration 
of Gerarde is so positive and explicit, that it seems difficult to 
admit any other belief, more especially as he accompanies his 
statement by an illustration which, though very rough and 
quaint, is quite sufficiently like the natural plant to prove that it 
was notsome other species introduced by himand wrongly named.” 

The last specimen we give from this charming and really 
practical work is from Mr. Glaisher’s essay, “On the Crys- 
tals of Snow, as applied to the purposes of Design.” It 
may be accompanied by a few useful remarks made by the 
writer towards the close of his paper :— 

“ Having brought to a close all that is here necessary to say 
respecting the formation of these bodies, and the position they 
occupy in regard to scientific inquiry, we may now turn to a 
consideration of their capabilities to suggest new forms in 
decorative design, as applied to the industrial arts. Being our- 
selves desirous to promote the adoption of the appropriate as 
well as the simple beauty of truth in ornament, we will first 
inquire how far these figures are in accordance with those 
general principles of arrangement of form which in all ages and 
countries have constituted the truly beautiful in art. 

“ These are summed up briefly in the propositions contained in 
the opening chapter of Mr. Owen Jones’s ‘Grammar of Orna- 
ment.’ We extract the following :— 

““*Proposition 3.—As Architecture, so all works of the Decora- 
tive Arts should possess fitness, proportion, harmony, the result 
of all which is repose. 

*** Proposition 5.—Decoration should never be purposely con- 
structed ; that which is beautiful is true, that which is true is 
beautiful. 

“* Proposition 8.—All ornament should be based upon a 
geometrical construction. 

“* Proposition 9.—As in Architecture, so in the Decorative 
Arts, every assemblage of forms should be arranged on certain 
definite proportions ; the whole and each particular member 
should be a multiple of some particular unit. 

“* Proposition 10.—Harmony of form consists in the proper 
balancing and contrast of the straight, the inclined, and the 
curved,’ 

“ Further on, from the same high authority, we receive as an 
axiom—‘ That there can be no perfect composition where either 
of the three primary elements is wanting—the straight, the in- 
clined, and the curved, or where they are not so harmonized 
that the one preponderates over the other two.’ In the crystals 
of snow we perceive these last conditions are implicitly fulfilled, 
inasmuch as they include the varieties, straight, angular, and 
curved, of which the angular has a decided preponderance.” 

Those interested in any branch of Industrial Art must turn to 
the volume itself and the designs with which it is studded in 
order to gain fuller acquaintance with matter which may be 
very profitably studied. 


RAILWAY PLATFORMS AND CONTINUOUS 
FOOTSTEPS. 


HE fatal injuries sustained by Sir Donald McLeod 
at the Gloucester Road station of the Metropolitan 
Railway, gave rise to a somewhat vigorous discus- 
sion in the papers, on the subject of the means 
provided by railway-companies for the ingress and 

1 egress of passengers, into or out of their carriages. 

Many letters were published, as well as more than one news- 

paper article on this subject ; the result of the affair is, that one 

of the Government Inspectors—Captain Tyler—has just pub- 
lished his report on the present conditions of accommodation for 
ingress and egress of the carriages working the Metropolitan 
system. The sum and substance of the report, when divested of 
sundry official phrases, amounts to a recommendation that con- 
tinuous footboards should be fitted to all the carriages, in lieu of 
the present narrow iron steps at the doors, and that all the plat- 
forms and carriage-footsteps be brought as nearly as possible to 

a uniform level: the steps by preference to be slightly higher 

than the platform. It is somewhat unfortunate that the news- 

paper correspondence in this, as it is in too many instances, 
should be characterized by so much superficiality of thought. 

As a matter of course, a great outcry has been made against the 
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railway companies for a matter in which, if it be fairly con- 
sidered, the public are themselves almost, if not altogether, as 
blameable as the railway companies. We will first consider the 
question from the point of view taken by the newspaper corres- 
pondents and their supporters ; then take it viewed as the rail- 
way Officials view it, and endeavour to weigh the matter dispas- 
sionately. The travelling public, so say the letters in the news- 
papers, complain, first, that they have to climb up one or more 
high narrow steps ; secondly, that the time allowed on the Metro- 
politan platforms to enter or leave the carriages is insufficient 
for any but the most agile and active men. These two objec- 
tions contain the gist of the complaints. Now, what are the 
facts of the case? The platforms at all the Metropolitan stations 
are as high almost as they can be made, to leave clearance 
for the doors to open; even a child of eight or ten years 
old can put one foot on the platform and the other on the 
floor of the carriage. Many of the main lines from London, and 
portions of the outer metropolitan circle, have the platforms 
much lower than those on the Moorgate Street system. The rail- 
way companies take considerable care, too, to prevent accidents 
at their stations, but owing to the recklessness of the public 
themselves, such calamities as Sir Donald McLeod’s will occa- 
sionally happen. On the Metropolitan Moorgate Street system, 
gates are shut while the trains are in the station, to secure people 
from rushing into the carriages hap-hazard at the last moment. 
There is a class of people who rather pride themselves on run- 
ning things to the very last moment, and for the most trivial 
motive jump into a train in motion. Any one who frequents the 
Ludgate Hill platform of the Chatham and Dover line, will see 
this done every day of the week. The trains, even when per- 
fectly empty, are not allowed to draw up to the platform and 
come to a stand on any occasion, without a general rush at the 
doors, though as a rule, there is ample carriage accommodation 
for all. There is simply a regular “ stampede” long before the 
train has stopped. We have ourselves been in a Chatham and 
Dover main line train, into which a passenger rushed in hot 
haste, some seconds after it had started ; was, as it were, pushed 
in by a porter at the risk of his own life, and yet this passenger 
only wanted to go to Blackfriars, which was just the other side 
of the river. Railway companies not unreasonably assert, ‘“‘ We 
take great pains to protect the public, not alone from accidents 
beyond their own control, but also to protect them from their 
own rashness and folly. We cannot altogether provide against 
accidents from this cause, and hence it is unreasonable to 
attach blame to us for disasters that are directly attributable to 
the sufferers themselves. 

This matter shares the lot of all social affairs ; there is some- 
thing to be said on both sides, and, while the defence made by 
railway companies is just and reasonable, we believe that how- 
ever much has been done by companies to protect their passen- 
gers, there is still room for further improvement. It is, for 
instance, a great source of discomfort and danger, especially at 
night, for ladies, children and invalids to be obliged to climb up 
two or more steep, it may be slippery, steps, into a carriage, and 
it is even worse to descend than to ascend. Unfortunately the 
want of uniformity in the height and width of the carriages 
belonging to different companies is an obstacle to improvement 
in this direction, and Captain Tyler recommends in his report a 
uniformity of height in this respect for all carriages and platforms. 
Many suggestions are put forward, some of them by weighty autho- 
rities, as, for example, the “ Engineer,” which paper, in dealing with 
this question, points out that on the Dublin and Kingstown Rail- 
way the platforms at all the intermediate stations are but of trifling 
height from the rails, and yet that an accident from falling, such 
as Sir D. McLeod’s, is unheard of on that line. This may be 
true, but then that is a slow line, the trains are not hurried off, 
as is the case in London; and, besides, this does not show that 
the carriages are any the safer of access for delicate persons, 
and comfort and safety usually go hand in hand in these cases. 

Much stress has been laid, both by the “ Engineer” and also by 
other authorities on the introduction of continuous footsteps, and 
the public appear to be anxious to have them provided. This 
anxiety betokens a forgetfulness on the part of the advocates of 
such steps, that, however convenient as a means of egress or 
entrance to the carriages, there is one point quite overlooked by 
any writer on the subject, which is, that it is a matter of doubtful 
prudence to provide passengers with a means of passing from 
carriage to carriage while the train is running. We need no 
great stretch of memory to recall certain outrages committed on 
passengers by ruffians who left their own compartments and 


made their way to that of others, and robbed and otherwise . 


maltreated them. Therefore, in avoiding Scylla we must observe 
not to strike Charybdis. Then, again, at the inquest on Sir D. 
McLeod, the foreman of a carriage-works raised the objection 
that if the carriages were too easy of access, persons would be 
tempted to try to enter trains in motion who are now deterred. 





This objection seems rather far-fetched, but, nevertheless, in 
order to secure the greatest amount of improvement, all reasonable 
opinions must be received, weighed, and dealt with on their 
merits. 

Before the continuous footstep plan can be carried out the 
question of the various levels of the platforms, and that of the 
floors of the carriages must be taken into account. Unfortunately 
for a solution of the question, the different railway companies 
have carriages of varying heights, and of diverse widths too; 
thus the steps and platforms that will suit Great Northern car- 
riages will not suit those of the Chatham and Dover line, while 
neither correspond with South Western work. 

Again, even if this were settled, there remains the difficulty 
that there must and shall be at least three clear inches between 
any part of the train and the platform, otherwise there is the 
danger that the swing and roll of fast through-trains may cause 
the step to strike the platform. 

Weighing all these aspects of the question, pro and con, we 
can but express a conviction that all the various railway com- 
panies should be invited to meet each other in a friendly spirit, 
to consider the exigencies of each other’s business, and to deter- 
mine on the largest practicable amount of approximation that can 
be brought about in the levels of the carriages and platforms, 
with the view of removing the existing necessity of a passenger’s 
climbing up a couple of feet to reach a carriage, and also that 
some more effectual restraint may be put upon those reckless 
individuals who rush on, regardless either of their own safety or 
that of others. It will be not amiss, in conclusion, to suggest 
one or two points for the consideration of railway companies. 
For example, it would be a convenience if a light hand-rail were 
secured to each carriage-door as is done with omnibus doors, to 
which persons could hold when getting in or out. Then, again, 
itis matter for consideration whether steps might not be so 
arranged as to fold down when the door is opened, this would 
in many cases, provide for the difference of level, it would also 
make a perfect bridge between the platform and the carriage, 
rendering it impossible for persons to get their feet between 
the two, and this presents little difficulty to fit. A strong 
plate-iron step could be secured to the bottom of the door 
with two bars, in such a way as to work in under the carriage 
floor, quite out of the way, and as much as three feet wide if 
requisite. When the door was opened the step would be brought 
forward, and vice versa. 

We would also suggest that where such iron steps as those on 
the Chatham and Dover line are fitted, that they should be quite 
six inches longer—be, in fact, the width of the door—and that 
they should have the sides sheeted up to the door-sill, thus no one 
could run up with a train and put his foot on the step, could 
not, in fact, get in at all, save by standing directly in front of 
the door and stepping in. 

One other difficulty, the greatest of all, we fear, will be found 
in the reluctance of railway companies to spend money ; they 
will use all the arguments we have advanced at the beginning of 
this article in their favour, and as many others as they can con- 
trive to discover. Nevertheless, if it can be fairly proved that 
the railway companies’ arrangements might be so modified as to 
furnish greater security to the public than they now do, and 
that the companies decline to perform what is their obvious duty, 
then it will become necessary for an appeal to Parliament to 
judge in the matter, and to compel the various companies to 
amend defects ; while at the same time, in justice to the latter, 
they also must, if need be, receive increased powers to compel 
the public to exercise caution in entering and leaving the 
carriages. 

H. W. PENDRED. 


WHOLESOME HOUSES. 


N a paper just read by Mr. John Liddle, Medical 
Officer of Health for the Whitechapel district, at 
a meeting of the Health Department of the Social 
Science Association, on “ The Defects of the Sani- 
tary Provisions of the Building Act, 18 and 19 Vic. 
3 c. 122, with suggestions for their amendment,” he 

said that a Building Act should provide that no house in any 

new street should be occupied as a dwelling-house unless a sewer 
had been constructed along such street, and a communication 
by a properly constructed and ventilated drain made from the 
house to the sewer. That, before any house is permitted to be 
occupied, the road and footways shall be paved, and the surface 
drainage properly provided for. That, before the building of 
any new house is commenced, plans of the drainage and of all 
the sanitary arrangements of the house shall be submitted for 
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approval to the Local Board. It shall, likewise, be made com- 
pulsory upon every builder to provide a separate watercloset or 
privy, and ashpit for each house within the curtilage of the 
house. That, during the progress of the building of any house, 
the surveyor to the Local Board shall be required to inspect the 
foundation thereof, the Board exercising power to prevent the 
use of improper materials. That the walls and foundations of 
every house shall be so constructed as to prevent the rise of 
damp. ‘That every new house shall at all times have at the rear 
an open space of sufficient extent for the thorough ventilation of 
the staircases and passages. That the floors of every house 
shall be properly ventilated, and that the floors of the basement 
shall not be laid upon the bare ground. ‘That the back yards of 
every new house, and of the houses now in existence, shall not 
be built upon without the sanction of the Local Board; and, in 
no instance, shall the open space in the rear be less than 100 
square feet, and so arranged with regard to the house as to be 
sufficient, in the opinion of the Local Board, for the purpose of 
ventilation. That all old buildings, such as warehouses, stables, 
&c., shall not be converted into dwelling-houses, unless the plans 
as regards all the sanitary arrangements shall have been sub- 
mitted to and approved by the Local Board. ‘That the same 
law as regards the width of new courts and alleys shall be 
applied to old courts when any of the houses therein have been 
pulled down; for if it be deemed necessary that new courts 
shall be for the purpose of health of a certain width, it is equally 
necessary for the public health that the old courts shall be 
equally as wide. In order that every new street shall have an 
adequate supply of sunlight, which is essential to health, the 
buildings on either side of the street shall not be permitted to 
exceed in height the width of the street. That in consequence 
of danger to the public while walking along the streets by the 
falling of snow or slates from the roof of any house unprovided 
with a parapet wall, no new house shall be considered as com- 
pleted unless the same is provided with a parapet wall. ‘That 
every house shall be provided with eave gutters and stack pipes. 
No house shall be allowed to be occupied unless there shall be 
a passage leading from the front door to the back yard, and 
unless the staircase leading to every room shall open into a 
landing, so that each room in every house shall be distinct and 
separate from the other rooms. In conclusion, Mr. Liddle urged 
upon the association the expediency of forming a deputation to 
the Local Government Board, urging upon its notice the press- 
ing necessity for the Government to bring in such a Bill as shall 
effectually prevent the further erection of unwholesome houses. 


A WASTE OF WATER. 











N an address to the Cockermouth Scientific and 
Literary Society, Mr. Isaac Fletcher, M.P., has 
applied his statistics which appeared in the 
“Times” recently, relating to the rainfall among the 
Cumberland mountains. He said the prevailing 
winds being from the south-west, came to the 
shores of Cumberland laden with the warm vapour from the Gulf 
Stream, and that vapour impinging on the cold sides of the 
mountains, which attracted it, was condensed into those pro- 
digious falls of rain which had made Cumberland famous among 
meteorologists. The annual fall at Carlisle was about 25 inches, 
in London 23 inches, and the probable average of the whole of 
England frem 25 to 30 inches. The average at the sequestered 
hamlet of Seathwaite, in Borrowdale, was 134 inches, but at the 
end of the valley on the sloping face of the Stye, at an elevation 
of 1,077 feet above the sea level, the average fall was probably 
about 170 inches. The year 1872 would long be remembered 
as one of the wettest on record. The average fall of rain in 
Cockermouth and the neighbourhood was 46 inches, but last 
year it was 56 or 57, but on the Stye the fall was actually 244 
inches, being by far the largest annual fall ever recorded in 
Europe. Now, a uniform depth of one inch of water over a 
surface of one acre represented a weight of 100 tons; conse 
quently on the Stye in the year 1872 the amount precipitated on 
each acre of ground was no less than 24,400 tons. He had 
little doubt that the rain gauge he had had on the Stye since 
1864 would some day bring both fame and fortune to some enter- 
prising engineer. We all know the great expense to which all 
large towns are subjected in order to provide a water supply for 
their inhabitants. In London this difficulty has become s« 
great that schemes have already been placed before the public 
for supplying the metropolis from the mountain regions of 
Wales ; but it was not only possible, but highly probable that 
ultimately they would have to come to the Cumberland lakes 
and mountains for a permanent supply, for they possess ev ery 
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necessary element for the purpose. In the first place there is 
abundance of water, and in the second place ample storage in 
the lakes and valleys, and if reservoirs are required at great 
elevations they can be easily and cheaply constructed. The 
gorge of Styehead Pass has at its south-western extremity, at an 
elevation of 1,472 ft., a beautiful tarn where the fall last year was 
170in., and connected with it on the ascent towards Scawfell 
Pike, at a height of 1,985 ft., is Sprinkling Tarn, where the fall 
was 177in. ‘These two tarns, with no great amount of enginecr- 
ing skill, could be converted into immense reservoirs, with a 
watershed sufficient to supply every town in the north of Eng- 
land with abundance of perfectly pure water without pumping 
power, and by gravitation alone. He looked forward with the 
utmost confidence to some scheme of this kind being carried 
out, and that not in the remote future, but possibly in the life- 
time of some in that room. The gorge of Styehead Pass con- 
nects together the dales of Wastdale and Borrowdale. The 
south-western extremity of the pass widens like a funnel towards 
Wastdale and narrows towards the north-eastern extremity at 
the head of Borrowdale. Along the axis of that funnel a num- 
ber of gauges had been placed, and the quantities recorded 
as already published in the “ Times”) were enormous. _No 
wonder their noble river, the Derwent, had, during most of the 
year, been filled to the brim. Some years ago he had calculated 
that when that river was brim full it discharged daily seven 
millions of millions of gallons, so that if it could be utilized its 
volume is enormously greater than would be necessary to supply 
the whole human race with the usual calculated allowance of 
ten gallons per head per diem. 


RECENT EXAMPLES OF BELGIAN PATENTS. 





N the accompanying engravings we illustrate two 
of the most recent examples of patents taken out 
in Belgium. Those selected are likely to prove 
useful and advantageous in a domestic point of 
view. Apropos to the subject, it may be remarked 
that the greatest inventions, and those which re- 
quire the employment of machinery on an extensive scale, are 
not necessarily the most useful or the most beneficial to man- 





























kind. The heating apparatus represented in the cut is designed 
with the object of affording a larger heating surface than usually 
belongs to those in present use, and at the same time of econo- 
mising fuel to a minimum. ‘The figs. 1-4 will render the follow- 
ing explanation sufficiently clear to our readers. The body, 
or external envelope of the apparatus, A A, is of wrought iron, or 
of any other material suitable forthe purpose. The internal box, 
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or case BB, is furnished with a grate, and is the iain for 
the combustible. The pipes D, D, D, convey the air to the 
annular heating chambers E', E*, E*. These chambers surround 
the internal case B B, and communicate with one another by 
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means of the pipes D', D', which transfer the air from one to 
the other, until it finally makes its escape through the apertures 
F, F, F. The flue is shown at G, and is connected with the 
ordinary chimney or other means of exit. The cover or lid of 
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the internal case is shown at H, and that of the external one at 
I. The usual provision is made that the form, dimensions, and 
| general details of the construction of the apparatus can be 
varied to suit convenience. 
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A simple little apparatus is shown under the head of “ Venti- 
| | lator for Chimneys.” It is polygonal in form, it size varying with 
circumstances. It is provided with vertical slits placed in the 
axis of each of the interior vanes, and at each of the exterior 
angles. Four air funnels, B, are attached to the upper angles of 
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the slits A, as well as a cap, D, and movable stopper, C, situated 
at the top, so as to fncilitate the cleaning of the chimney, and of 
the apparatus itself. At the base, a horizontal slit is made in 
each of the vanes, to allow of the escape of the soot which would 
otherwise accumulate there. (Figs. 5—7.) 





















































Fig. 7. 


THE SCHUYLKILL, AND OTHER AMERICAN 


WATERS.' 





HE ‘following analysis of the water taken from the 
forebay of the Fairmount Water-works, February 
g, 1872, is by Dr. Charles M. Cresson. The figures 
show the total amount of solid matter of all kinds 
contained in one United States standard gallon 
of water, containing 231 cubic inches. 

Water collected at the forebay of the Fairmount Water-works, 

February 9, 1872 ; no water had flowed over the dam for sixteen 

days :— 














Grains in one gallon. 


Condition of the sample Clouded, 
Amount of sediment in one gallon 1°9200 
Acid or alkaline . ; . Alkaline. 
Scum on boiling None. 
Total solid matter 6°2937 
Total after ignition 4°7250 
Total organic matter, c carbonic acid, &e. 1°5687 
Ammonia, free 0°0006985 
Ammonia, albumenoid 0°004656 
Nitrogen, from nitrates and nitrites . 0°071990 
Sewage : ‘ ° * . 0°046500 
Sulphuric acid, free. . . None. 
Sulphuric acid, i in combination . 1°186700 
Chlorine, free. ; i None. 
Chlorine, in combination . 0°260300 
Magnesia . 0°149700 
Alumina and oxides of i iron and ‘silica 0°548100 
Lime . ‘ . » 0°604500 


Total solid matter in one United States oii of water :— 


Analyzed by. Total grains. 
Schuylkill . Prof. Boyer (in 1842) 4421 
Schuylkill . Booth & Garrett (1854) 6314 
Schuylkill . Booth & Garrett (1862) 5693 
Schuylkill. . . F.C. Phillips (1870) 4493 
Schuylkill. : . C.M. Cresson (1872) 6293 
Delaware . Wurtz . ; - 3480 
Croton, N. Y. . Chandler (1870) ‘ 6873 
Jersey City & Newark . E. W. Horseford . 7440 
Cleveland, Ohio . J. L. Cassels 6270 
Chicago (Lake Tun’l) . Blaney . . 6680 
Albany, N. Y. ; . Horseford . 10,780 
Rochester, N. Y. . Chandler . 13,250 
Syracuse, N.Y. . Chandler . 13,930 
Brooklyn, N. Y. . Chandler 3920 
Boston, Mass. . . Horseford . 3110 
London, England . Letheby . . 16,380 
Paris, France ; _—-—_ 8830 





' From the admirable Almanac prepared by Mr. George W. Childs, 
of Philadelphia, for the use of his subscribers to ‘* The Public Ledger” 
(fully 100,000.) 
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WORKMEN’S PARTNERSHIP ASSOCIATION AT 
THE BOCHUM CAST-STEEL WORKS. 


HE “Volkszeitung” writes : “ Atthe general meeting 
of the shareholders of the ‘ Bochum Association 
for the Manufacture of Cast-steel,’ recently held, 
the directory and board of management brought 
forward a scheme for the formation of a work- 
men’s partnership association, which—on account 
of the principles on which it is based, the important ends aimed 
at, and the large means to be placed at its disposal, deserves at- 
tention elsewhere. The rapidity with which population has 
grown in our industrial city, and especially the number of work- 
men engaged in the manufacture of cast-steel, numbering seven- 
teen years ago only about 200, and now 2,000, shows the in- 
evitable necessity of attending to the mental and physical wants 
of a population, gathered from the most opposite localities, and 
consisting of members of various creeds and ages. These wants 
can only be met by a partnership association among the workers 
themselves, such as it is now proposed to establish. Land is to 
be purchased and dwellings erected thereon for about 1,000 
families, and for about as many single persons ; low rents, and 
attention to health, and the requirements with regard to the 
moral life of families, to be chief considerations. _Wash-houses, 
baths, places for taking care of children, rooms for mutual in- 
struction, singing, and other institutions for public use and bene- 
fit, are to be erected in connection therewith. The association 
will also undertake the duties of a co-operative society for the 
members, by the purchase and sale of provisions, clothes, Ke, 
It will also establish savings and advance banks ; sick, relief, 
invalids’ and pension funds. The accomplishment of such tasks 
naturally presupposes a well-organized management, and total in- 
dependence of action on the part of the board. The assets of 
the associated partners, the workmen, must therefore be placed 
at its disposal. To acquire such rights the association must be 
invested with a charter, which is to be applied for, since the law 
of association laid before the Diet by Schulze-Delitzsch seems at 
present to have but little chance of passing either in the Diet or 
Federal Council. The association itself is to be formed of 
officials, master and workmen of the Bochum Association for 
the manufacture of cast-steel, who themselves choose their 
directors and board of management. The Bochum Association 
merely reserve such rights as secure to them the certainty that 
the property assigned to the new society is to be managed in 
accordance with its objects, and cannot be endangered by a dis- 
solution of partnership. The means thus assigned consist in the 
providential funds already established by the Cast-steel Fac 
tory, the workmen’s dwellings already existing, the land, about 
10,000 sq. ruthen, purchased for the erection thereon of other 
cottages, the assets of the sick and relief funds, the surplus of 
the war-relief fund, amounting to about 5,000 thalers, and the en- 
trance-fees and contributions of the members themselves. The to- 
tal value of the property thus brought together amounts to about 
330,000 thalers, so that, with the co-operation of the Cast-steel Fac- 
tory, the working capital could easily be raised, if necessary, to a 
million thalers. The general meeting unanimously adopted the 
plans submitted to them by the principal director, M. Baare, 
Thus, the two chief points, the supply of means and independent 
management by a board chosen by the members, are secured. 
The association, therefore, to begin operations, only awaits in- 
corporation, which will be granted as a matter of course.” (Der 


Berggeist, 1872, p. 344.)' 








DIVING EXPERIMENTS IN MINING.’ 

TILMAN, mine-assessor, in the Glickauf gives 
the following account of the diving experiments 
hitherto made in the upper mining district of 
Dortmund. The experiments with the diving ap- 
paratus of Rouquayrol-Denarouze, provided by the 
* Mining Association, were begun in August, 1871. 
The first experiments made in the basins, from ten to twelve feet 
deep, of the mines of Salzer and Neuack, near Essen,and Marianne 
and Steinbank, near Bochum, were under the direction of the 
royal mining inspector, Schrader, assisted by diving-master 














1 From the Polytechnisches Centralblatt. G. Hi. &. 
Schnedermann and Prof. Th. Kellerbauer. 15. Aug. 
1, 1872. 

? From the Polytechnisches Centralblatt. No.2. Jan. 1872 





Cordt, of Kiel, in Essen, and those at Bochum under my direc- 
tion; the men to be exercised being divided into squads of eight, 
each squad practising three days. On the first day the apparatus 
was taken to pieces, and its construction and manipulation ex- 
plained ; on the second day diving experiments were begun, and 
on the third the men could, almost without exception, stay a 
quarter of anhour under water. The putting together and getting 
ready for action, as well as the working of the air-pump, were 
always performed by the men themselves. About fifty-five men 
took part in this exercise, and proved themselves, by bodily con- 
stitution and handiness, fit for diving operations. The diving 
master’s statement deserves special attention, viz., that he had 
seldom met with apprentices in diving showing from the very 
first such courage, skill, and quick apprehension of the construc- 
tion and mode of action of the apparatus, as the miners in this 
locality. This seemed to justify a continuation of the practice 
at greater depths. But it was first necessary to render some parts 
of the apparatus more perfect, and especially to obtain a sub- 
marine lamp, also fed on Rouquayrol-Denarouze’s system, with 
compressed air. The exercises, therefore, could not be resumed 
before the middle of November, and then in the particularly 
suitable air-shaft of the mine Carolinengliick, at Bochum. This 
round shaft is six feet in diameter, seventeen Jachter deep (/achter 
equal to six feet eight inches), and is lined with iron. At the 
commencement of the experiments the water stood about eighty 
feet above the bottom or sole, but afterwards it went down and 
remained stationary at from forty-five to fifty feet. Here, also, 
the experiments were successful, eight divers went down at various 
times and cleared the bottom of the shaft of old tools, imple- 
ments, and other objects. All stayed without inconvenience 
half-an-hour under forty-six feet of water. 

Every squad of the men told off for practice will also dive in 
irrespirable gases. For this purpose the firm of Rouquayrol- 
Denarouze has provided a special apparatus, whose respirators 
are smaller and lighter, and whose air-pump feeds two divers, so 
that always two men can descend together. There is also a con- 
trivance for catching the dust of the shaft-air, and preventing it 
from entering into the respirator. A hut, standing close to the 
shaft, was made air-tight, and kept filled with empyreumatic and 
noxious gases for carrying on the experiments of diving in gases. 
All the divers stayed in this place without inconvenience, and 
declared that the apparatus but slightly interfered with their 
working. 

No account could here be given of the above-mentioned lamp, 
as it had not yet arrived from Paris when this report was written. 
But from the diagrams the writer thinks that by the aid of the 
lamp and the diving apparatus it will be possible to penetrate 
into all the parts of a mine, hitherto inaccessible on account of 
choke-damp, or even fire-damp. He concludes, in fact, that the 
diving apparatus of Rouquayrol-Denarouze not only renders 
working under water practicable, but also penetrating into cut- 
tings filled with noxious gases, or, in consequence of underground 
fires, with after-damp, and thus to save men shut up in the 
workings. This would, however, require an apparatus always 
fully mounted in every pit. All kinds of temporary work may, 
in fact, probably be accomplished in fire-damp by means of the 
apparatus and lamp. The above-named divers are prepared to 
undertake works of the kind. 

The practice, which was carried on daily at Carolinengliick 
from 8 a.m., was temporarily suspended on the 11th December, 
1871. (Der Berggeist, 1871, No. 100, p. 647.) 


SELF-ACTING STREET-FOUNTAIN. 


STREET FOUNTAIN, so contrived that the 
water is not subject to freezing in cold weather, has 
recently been introduced by MM. Broquin and 
Lainé. The tap, a stopcock, is placed ata level at 
least 18 inches below the surface of the ground, 
7} whence the water-supply rises into the fountain. 
When the supply is shut off, the water contained in the supply 
pipe above the tap is, by a self-acting communication, emptied 
into a receptacle below, and thus the whole of the apparatus 
within the range of freezing temperature is freed from water 
whilst in a state of inaction. The receptacle just mentioned is 
fitted with a piston, which is connected by its rod with the 
handle of the fountain ; so that when the handle is again de- 
pressed, for the purpose of turning on the water from the main, 
that quantity of water which is collected in the receptacle, is 
forced by the piston, which descends at the same time with the 
handle, back into the fountain. The piston is connected with a 
spring, by the action of which, when the handle is released, both 
it and the piston are raised into their proper positions when out 
of action. 
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INDUSTRIAL EXHIBITION BUILDINGS. 


T a meeting of the United States Commissioners 
for the National Centennial Exposition of 1876, 
Commissioner William P. Blake of Connecticut 
presented to the Commission informally the fol- 
lowing interesting particulars of previous interna- 
tional expositions : 

1851. Building of glass and iron, in Hyde Park, London, 
covering 1,000,000 square feet, or more than twenty acres. Half 
of the space was given to Great Britain. At the east and west 
ends a space of 30,712 square feet was enclosed, and which is 
not included in the above. The total number of exhibitors was 
13,937, of whom 7,381 belonged to Great Britain and her colo- 
nies, and 6,556 to foreign countries. The cost of the buildings 
and fittings was £170,000 (about $850,000), or about 3s. 5¢. 
(85c.) per square foot. The total cost of all, including buildings, 
was £292,795 ($1,463,975). The building remained the property 
of the contractors, otherwise the cost would have been £100,000 
greater. It was open from May Ist to October 11th, a period of 
141 days. The gross receipts were £506,100 ($2,530,500). The 
total number of visitors was 6,039,195. 

1855. Paris, Palais de Industrie. Rectangular building, with 
large avenue and panorama rotunda. The space occupied by 
all countries, including passage-ways and rooms, &c., was 152,052 
square metres, or about 1,770,000 English superficial feet. ‘The 
exhibitors numbered 23,954. The cost was 11,264,540 francs, or 
$2,252,900, but the sum does not include the cost of the main 
building. Taking this at $2,500,000, the buildings alone cost 
say £674,660 ($3,373,300), the cost per square foot being nearly 
7s. 3d. ($1.75). The receipts reached the sum of 3,202,485 francs, 
or $640,500, the loss being 8,100,000 francs, the total cost being 
21,000,000 francs, covered in part by the possession of the build- 
ing. ‘The number of visitors was 5,162,330. 

1862. South Kensington, London, buildings temporary. They 
covered 17 acres, exclusive of two annexes, estimated at 7 acres 
more—say 24 acres in all. Nearly rectangular. Total area, 
1,291,800 square feet ; total area roofed in, 988,000 square feet ; 
exhibitors, 28,653 ; cost, £460,000 ($2,300,000), or nearly 5y. 
($1.20) per square foot ; receipts, £459,631 ($2,203,155) ; number 
of visitors, 6,250,000. 

1867. Paris, Champs de Mars. Building subsidiary to classi- 
fication of glass, iron and wood. The building occupied 190,000 
square yards, or 39 acres. The circumference was nearly one 
mile. In shape it was rectangular, with rounded ends, but had 
the appearance of a great ellipse. Its entire length was 1,125 
yards, and its width 515 yards. There were 50,226 exhibitors, 
and it was visited by over 10,000,000 persons. The receipts 
probably amounted to $2,000,000. It was estimated that it 
would cost from 18,000,000 to 20,000,000 francs. The city and 
state aided to the extent of 12,000,000 francs. 








PROCESS FOR THE RECOVERY OF TIN IN TIN- 
CLIPPINGS, BY ADOLPHUS OTTO, OF NEW YORK.' 


OR this purpose I have patented in the United 
States a new process, by which, within the last three 
months, some three hundred tons of tin-clippings 
have been utilised. The novelty of my process con- 
sists less in the chemical process than in the appli- 
cation of suitable apparatus. The tin-clippings are 

put into a drum, consisting of stout copper-sheeting, and provided 

with holes three-eighths of an inch in diameter, and two inches 
apart. It holds about one thousand pounds of clippings. It is 
first made to rotate in an acid bath, in which the tin is separated 
from the iron: then, by means of a crane, it is lifted into a water- 
bath, thence into a chlorate of potash bath, and, finally, once 
more into a water-bath. In the first bath the drum rotates, 
according to the quantity of free acid, from five to fifty minutes ; 
in the others, which are only intended to wash away the acid, five 
minutes in each. The work of filling and passing the drum 
through the four baths, and emptying it, takes seventy minutes, 
and, as a drum holds a thousand pounds, ninety hundredweights 

or four and a half tons of tin-waste, may easily be worked up in a 

working-day of ten hours. 

In the acid bath about 5 per cent. of iron are dissolved beside 
the tin. This solution having been passed into suitable vessels, 
the lead is first separated, whereupon, by the insertion of zinc 
plates, pure tin is precipitated. The latter is obtained partly in 








! From Dingler’s Polytechnisches Fournal. 
1872. 
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well-developed crystals, but mostly in a floating state (schwamm- 
Sormig). After having been well washed in water, it can be 
melted in an iron vessel, and cast in blocks for sale. Since. by 
the precipitation of the tin, zine is dissolved (one part of zin 
precipitates about two parts of tin), there is finally obtained a 
solution of zinc and sulphate of iron, which may be used for pre- 
serving wood from rot, for disinfecting, or in the preparation of 
various paints. ‘he waste freed from tin is packed into casks, 
and sent to iron-works. All the work may be done by six men. 
The outlay for acids and zinc amounts to about sixteen dollars 
per ton. The waste is sold at two to three dollars per ton. The 
iron obtained sells at thirty dollars per two thousand pounds, 
and the tin at thirty-tive dollars per hundredweight, if free from 
Pam 
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every trace of lead. 


THE AGRICULTURE OF PENNSYLVANIA. 
HE following are the agricultural returns for the 
State of Pennsylvania for the year 1870: 
\cres of improved land 
wood land 
other unimproved 


ind oat a 
land. : ‘ 737,371 


11,515,965 
5,740,864 








Total number of acres 17,994,200 
Cash value of farms . $1,043,481,582 
Value of implements and machine $3 5.658,196 


Wages paid during the year 
Value of farm produc tions 
Value of orchard product 
Produce of market garde: 
lorest products 
Home manufac tures 7 $1,503,754 
Value ot all live stock 115,647,075 
Number of horses 460,339 
mules and a 18,099 
’ milch cow > 706, 
working oxen 
other cattle 


$23,151,944 
S18 3,946,027 
4,205,094 
S1,510,016 


$2,670,370 


37 
30,045 
608,066 





” sheep. 1,794,301 
| ms swine 567,545 
bushels of wheat produc ed 19,672,967 

- rve 33577,041 

Indian corn ; 34,702,006 

oats ; ; 36,475,585 

‘ barley 529,562 

» _ buckwheat 2,532,173 

Pounds of tobacco ’ ; ° 3.407,539 

ee wool , ; 6,561,722 

Bushels of peas and beat ; i 39,574 

- Irish potatoes 12,899,367 

| ” sweet potatoes 131,572 
| Gallons of wine 97,165 


Pounds of butter 
re cheese . 
Gallons of milk sold 
Tons of hay produced 
Bushels of clover seed produced 


60,5 34,644 
1,145,209 
14,411,729 
2,848,219 


200,079 


»  — grass se ed 50,042 
l’ounds of hops . . 90,688 
Tons of hemp : R 57! 
Pounds of flax $15,906 
Bushels of flax seed ; 15,024 


Pounds of maple sugar 1,545,917 


Gallons of sorghum mokisses . 2135373 

os _maple molasse 395395 

Pounds of wax : ‘ : 27,033 
: ‘ 
honey ° 790,959 


The following are some of the leadiu vv returns tor the State for 
the decades of 1860 and 1850: 

1560 1850. 
10,436,296 : 


Acres of improved land 8,628,619 





oe unimproved ,, ‘ 6,64 ! 6,294,728 

Value of farms . 7 . 662,050,707 %407,816,099 

5 nplements, Xc. . 22,442,842 14,722,541 
The total number of farms in Pennsylvania in 1870 was 
174,041, against 156,357 in 1860, and 127,577 in 1850. In 1870 





there were in the State 96 farms « 
6 containing 


between 100 and 500 acres, 61,2¢ 


taining 1,000 acres and over, 
between 500 and 1,000 acres, 38,273 containing 
containing between 50 and 
100 acres, and 74,348 containing under 50 acres. The per- 
centage of unimproved land in farms was 36, 
1860. The average size of farms in 1870 4 

it was 109 acres, and in 1850 it was 117 acres, 


iwainst 38°5 in 
} acres, in 1860 
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THE 


KNEBWORTH HALL. 





E are indebted to “ The Athenzeum ” for the follow- 

ing, which will interest all our readers—architects 
particularly :—“ Lord Lytton was intensely, in- 
grained, in his innermost nature, a Chivalrous 
Gentleman. And in attestation that indeed he was 
so, it will be enough to give here what has never 
yet been published among his writings, that terse and noble, and, 
as it seems to us, beautiful inscription, emblazoned round the 
banquetting hall of his old ancestral home of Knebworth. The 
words are these :— 














Read the Rede of this Div Roof Tree, 
there be trust fast. Dpinion free. 
Knightly Right band. Christian knee. 
TUorth in all, Ait in some. 
Laughter open, Slanner pumb, 
Wearth tohere rooted friendships grow, 
Safe as Altar even to ffoe. 

And the sparks that upwards go 
GUhen the hearth flame dies below, 

FE thy sap in them map be, 

Fear no winter, Dio Roof Tree. 


THE MACHINERY OF LONDON LIFE. 





O elaborate argument is necessary to show that the 
machinery of London Life is a theme suitable for 
discussion in the pages of a magazine that first 
and foremost professes to be practical. It is not 
proposed, however, neither for our purpose will it 
be necessary, to treat the whole subject exhaus- 

tively ; it will be sufficient to select the most important features 

of that stupendous and intricate mechanism that is ceaselessly 
at work to provide for those whose home is the great city, neces- 
saries, and luxuries, and conveniences and comforts. 

This will be done with a double aim—to expose existing de- 
fects in the said machinery, and to point out, as in the subjoined 
article, what are its deficiencies and suggest remedies: and, in 
interesting and narrative fashion, to describe and make better 
known the many curious appliances of modern skill and science 
that, without noise or ostentation, grow with our growth, and all 
so exactly adapt themselves to the requirements of our daily 
lives that we are apt to regard them, not as the wonderful crea- 
tions of man’s brain, but as though they were natural blessings 
of the same order as sunshine and rain. While, however, we 
shall endeavour to do justice to those higher branches of the 
mechanism of social existence, we shall not neglect those that 
are lower and of easier attainment, but on that account not the 
less worthy of consideration as regards their value in maintaining 
the city’s health. The food supply of the metropolis is a subject 
on which much that is interesting as well as instructive may be 
said—the choice meats, the wines and the dessert delicacies of 
the rich, the loaves and fishes of the poor. There is material 
for a volume to be discovered at Billingsgate alone any morning 
between daylight and breakfast-time. There is a curious amount 
of sympathy between flesh (of the human kind) and fish. The 
plaice, the sole, the vulgar herring even, links the bluff north-sea 
fisherman with the humble cockney fish-huckster; and the sigh 
of the one as he is beat back in his fruitless craft by the furious 
gale is echoed by the other, who, lying awake in his garret at 
night, hears the wind growling in the chimney and tosses uneasily 
on his bed in gloomy anticipation of no fish at market in the 
morning. 

There are numerous and varied subjects set down on our list 
for trial, including our gas, our coal, our water-supply, &c.—one 
and all of which, while they play an important part in making 














life something more than endurable, may be none the worse for 


being held up to the light and investigated. 


No. I.—LONDON CABS AND OMNIBUSES. 


It is a remarkable fact, that while we bestow extraordinary 


pains on many minute and comparatively insignificant parts of 


the machinery of social life with a view to improving them to 
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that condition of elegance and excellence demanded by modern 
refinement and delicacy of taste, we in countless other in- 
stances rest content with the rude and clumsy contrivances of 
a past generation, even though their use comes within the scheme 
of our domestic economy daily and hourly, and we are depen- 
dent on them for a very considerable amount of our comfort 
and convenience. 

An apt illustration of this peculiar short-sightedness is fur- 
nished by those familiar vehicles for public conveyance, the 
street-cab and the public omnibus. Twenty-five years ago or 
thereabout some inventive genius gave us the street-cab. It was 
hailed as a public boon and as a great improvement on the ex- 
isting order of things, but its most enthusiastic admirers could not 
pronounce it the perfection of carriage form. It was ill-ventilated 
and “stuffy.” It was far too shallow from floor to ceiling, and 
absurdly stinted as regards sitting accommodation. It was dis- 
covered even at that early stage of its existence that in travelling 
over the stones the wheels “ bumped” and the windows rattled 
in a way that was little short of torture to all riders except the 
strong-nerved and robust. One and all of these various objec- 
tions to the new vehicle were pointed out at the time and ad- 
mitted by those whom the matter concerned, with promises of 
amendment. The said amendments have never been made, how- 
ever. What the street-cab was in the year 1845 so it remains, 
with perhaps a few alterations that are not worth speaking 
about in 1873. Its interior is still cramped and incommodious, 
it is still ill-ventilated and stuffy, and despite the hundreds of 
persons whose nervous career it has been instrumental in cutting 
short it still rattles and bumps painfully over the stones, and its 
windows chatter distractingly. Hundreds of times since the in- 
troduction of the common strect-cab its imperfections have been 
made the subject of newspaper discussion. Medical journals 
have discoursed on its shortcomings, its unhealthiness, and the 
danger that all cab-riders are constantly subject to on account of 
infectious disorders, the taint of which have been left in the 
squabs and cushions by previous hirers. Comic periodicals have 
aimed thousands of shafts of ridicule and derision against the 
ramshackle abominations, and the Society of Arts has offered 
substantial inducement in the shape ofa money-prize of consider- 
able value for the production of something that in shape and style 
shall be more worthy of the time, but all has been to little or no 
purpose. It is true, that during the past few years there has been 
established a system of periodical police inspection as regards 
this class of vehicle ; the result is satisfactory, inasmuch as we 
may now depend on our street-cabs being cleansed and put in at 
least passable trim once a year ; in the main, however, it is still 
the inconvenient box upon wheels it ever was, and as fast as one 
of the family decays and falls to pieces through old age another 
of exactly the same shape and pattern is built and launched. To 
be sure, we have Hansom cabs, and during fine weather, and 
as far as the male sex of riders is concerned, it must be 
admitted that these are preferable to the four-wheeled kind, but 
that is only as long as the sun shines. Come wet weather—the 
season of all others when cabs are most in request, who but a 
storm-cured traveller can endure even the Hansom? One 
of two evils must be tolerated—exposure to the pelting shower 
until the human half not protected by the cab doors is drenched 
and saturated, or submission to the lowering of that ingenious 
machine for crushing hats and guillotining the unwary, the 
heavy glazed sash, over which no one except the driver has any 
control, and the descent of which converts the vehicle into an 
air-tight box in which the unlucky “ fare” is doomed to sit gasp- 
ing and perspiring, half-choked by the sickening effluvia that 
arises from damp cushions and soddened straw. 

Again, with respect to the omnibus. Thank goodness, matters 
are now mending in this particular direction, and it is possible to 
take a threepenny ride from one part of the town to another 
with comparative ease and comfort. This, however, was not until 
the tramway-companies, mastering the strong opposition that 
confronted them, succeeded in demonstrating the practicability 
of freeing the thousands who sought a cheap method of convey- 
ance from the time-honoured attendant penalties of inconvenient, 
not to say indecent crowding, and the breathing of air of a 
quality that no man who had proper feelings of respect for the 
health of his horse would permit to exist in the stable the animal 
occupied. When one contemplates the spacious, handsomely- 
fitted tramway-car, with its broad cushioned seats, its ample 
elbow-room, its lofty roof, under which even a tall man may walk 
without danger of having his hat squeezed down over his eyes, 
its cleanly mats, and its nviseless shuttered windows, it is diffi- 
cult to reflect, without a feeling of humiliation, on the many 
years the travelling public have endured the tyranny of ’bus pro- 
prietors. It is scarcely possible to imagine a more objectionable 
carriage for the conveyance of the public (except, indeed, it be 
the dungeon-like wooden cages to which some of our railway com- 
panies condemn their long-distance travelling third-class_pas- 
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sengers) than three-fourths of the omnibuses that at the present | asserting his right to ride inside an omnibus where well-dressed _| 
time traverse our London streets. They are built without the | women and children are seated. Such a thing is almost unheard 
least regard for the personal comfort of those who ride in them. , of. It may be said that persons of the rougher class prefer the 
The springs, made to last, are as heavy and clumsy as those of a__ outside of the vehicle—the front scat by the coachman, or the 
country-waggon, and the consequence is, that there is not the — shallow and inconvenient “knife-board” on the roof, because | | 
least elasticity in the vehicle’s movements, and it jolts over the | there they may enjoy a greater amount of freedom on the way, 
stones with a succession of lively little jumps that are very dis- | of talking and laughing, not to mention the privilege of pipe- 
tressing to the spinal column ; and probably it is mainly due to | smoking, to which it is commonly addicted ; but at the same 
the fact that they are packed together so closely that dangerous _ time it is only fair to infer that the bricklayer’s labourer, or the 
collisions amongst the passengers do not frequently occur. | smith dirty from the forge, and returning home tired from his 
Indeed, it would seem that it is in view of some such calamity work in wintry weather, is as sensible of the extra amount of 
happening, that omnibus windows are so peculiarly constructed, | comfort to be derived from sitting ina warm enclosed space, com- 
the hideous rattling noise they make serving, as do the drums pared with what would fall to his share as one of a frost-bitten 
and fifes on a field of battle, to drown the cries of the maimed | row perched ona narrow deal board ona bleak omnibus-roof. It 
and wounded. In addition to these disadvantages must be con- | can scarcely be too much to allow that the honest though grimy | 
sidered the tramping and grinding of hob-nailed boots within | drudge of all work has sense enough to be aware of the desir- 
twenty inches of the crown of one’s hat, and, in wet weather, the ability of keeping himself dry when it rains, and that he has an 
reek and nastiness of saturated straw under foot. But more im- | infinitely better chance of doing this inside than outside the 
portant than all is the barefaced audacity displayed in the matter | vehicle he pays for the privilege of riding by ; and when one 
of sitting accommodation. It would be interesting to know who | reflects, that there is no law to exclude such a one from claiming | 
was the all-powerful official who once upon a time—at the birth | a share of the shelter and the soft cushions, no matter whose | 
of the first omnibus, probably—pronounced what was room | dress or broadcloth his smudged jacket and corduroys may soil — | 
| enough for the seating of twelve adults of the human species. | and spoil, and that he refrains invariably from doing so,no matter | 
| Was he a thin man, and actuated by deadly spite and envy | what inconvenience he endures in consequence, he deserves 





| against his fellow-creatures whose dimensions exceeded his own? | that something should be set down to his credit on account of 
| | or was hea fat man, with that predilection for practical joking | good nature and gallantry. 

for which it is said fat men are famous? It could scarcely have To return, however, to the question of cab and omnibus con- 
been the latter, however, for jocular men of breadth are known | venience as between the proprietors of those universally patron- 
to be good-natured, and when the wicked wag had had his laugh | ized vehicles and the public. While our London omnibuses 
out, he would at once have felt remorse at the alarming effects of | were in the hands of some score of small masters, three or four | | 
his joke, and revised his edict. Whoever was the perpetrator of | of whom would be struggling against each other for a living on | | 
the blunder, its perpetuation is one of the most cruel and mis- | the same road at the same time, it could hardly be expected 
chievous attacks on the liberty of the subject that ever was com- | that any one of the number would take on himself the expense | 
mitted. It is a marvel how Englishmen, especially married | and responsibilities of a reformer of existing abuses ; but when 
Englishmen, have so long submitted to it. Married men for this | the vehicles in question, or at least nine-tenths of them, be- 
reason : there may be something funny, something at all events, | came the property of a company, and their entire control cen- 

that may be grinned at and borne, in six light-hearted, single, | tred in a board of directors, it was scarcely too much to expect 


“city gents” packing themselves in a space that would scarcely | of them some movement in furtherance of public accommodation. 
afford ease for five, but when ladies are concerned—-and it should | There are some folks who will never learn wisdom even by ex- 


| be borne in mind that three-fourths of our omnibus-riders are | ample. The omnibus interest is by no means a small one. 

| of the gentle sex—it becomes something beyonda joke, this bustling | Some hundreds of thousands of pounds are received by it from | 

| and elbowing and “ squeezing in,” Just imagine—and the diffi- | the public annually; and, as the tramway companies have re- 
culty may happen to anybody—what must be the feelings of the | cently demonstrated, had those whom omnibus affairs most 
unlucky female who, hailing an omnibus, discovers that eleven _ closely concern been somewhat more liberal and painstaking in 





seats are already occupied, and that the side on which she is | their dealings with their customers, they might still have held | 
expected to find accommodation is already in possession of five | the trade of London highways without opposition, and their in- | 
| persons whose bulk fills the entire space. It is difficult, especially | come would have been doubled or nearly. As, for instance, for 
| | at night-time, for any one entering an omnibus—for at the mo- | years the question has been asked, Why are not the public pro- 
| ment the only light, the dim lamp hung against the door, is ren- | vided with waiting-rooms at omnibus-stations as well as at rail- 
| dered useless in consequence of the said door being swung back | way-stations? What would be thought of a railway-company | 
—it is difficult for her to satisfy herself as regards available | that provided no kind of shelter or privacy for customers who 
sitting-room, and in order to do so she is compelled to edge her | were waiting for the train, but kept them—men, women, and 
| way as best she may between the double row of male and temale | children—out in the cold and the rain, or the scorching heat, 


knees, until she reaches the middle of the vehicle, and then she | without so much as a screen above their heads, or a form or a 
comes toa standstill. It is excessively awkward. There really | chair to sit down on? Omnibus-proprietors are guilty of this 
zs no room reasonably speaking. There is no use in appealing | shortcoming, and worse. Even if a railway-company chose to 
| to the conductor. It is no affair of his. His bus is licensed to | adopt the suicidal policy of providing neither waiting-rooms nor | 
carry twelve inside ; it always /as carried twelve inside, and so | root-shelter for those by whose patronage they hoped to gaina 
it would now if ‘somebody would get up further.” If somebody, | profit, they still would be in better case than the omnibus-pro- 
| everybody, neglects the hint, the conductor, with a firmness that | prietors, inasmuch as the place of embarking for a railway | 
is based on his undeniable legal position, remonstrates with | journey must of necessity be away from the common highway, | 
the obdurate five, and puts it to them that there is no use in | and, to a certain extent, private ; on the other hand, and, as_ | 
being “ contrary ;” the ’bus is registered at Scotland Yard to | every one is aware, from one end of London to the other, with | 
carry six on each side, and where is the use of making things | scarcely half-a-dozen exceptions, omnibus-stations are public 
disagreeable ? This argument probably has the effect of inducing | houses and “ gin palaces” so notorious that it is thought worth 
two of those already seated to move a little this way and that, so | while to inscribe their signs and titles on the vehicles, as the most 
as to give the lady a chance of inserting herself between them. | intelligible indications ot the route to be followed. The “ Angel” 
To be sure, there is an alternative. The lady finding that she is | at Islington, the “Cock” at Highbury, the “,Redcap” at Camden 
so objectionably circumstanced may stop the omnibus and insist | Town, the “ Monster” at Westminster, the * Elephant and Castle” 
on getting out ; but she must first pay her fare. “ But no fare is | at Newington, the “Salmon and Ball” at Bethnal Green, and fifty 
due, since the passenger was not permitted to ride,” the reader | others that might be quoted. And they are as goodly landmarks as 
may innocently argue. But on that point there is no appeal | any if omnibus travelling were contined to the male sex; but, as 
beyond the label conspicuously displayed within the vehicle, | already has been mentioned, three-fourths of those who avail 
“licensed to carry twelve inside.” That proves beyond the shadow | themselves of this kind of conveyance are ladies and children, 
of a legal doubt that the lady might have ridden had she thought | and they do so as a rule in a more methodical manner than 
fit,and no policeman, if called on, would dare question an authority | their male relatives. In the case of the latter, should there 
that Scotland Yard had set its sealon. By the way, it may not be be no omnibus in sight at the moment it is required, it is 
out of place to mention here a fact in connexion with lady-riders no hardship to “walk on” until the ’bus overtakes him; but 
in omnibuses, that reflects great credit on the hardworking and | this may not always be convenient with elderly or delicate 
rougher portion of the population, and one that goes a long way | females, or those who have young children with them. They 


towards disproving the oft-repeated assertion that the hard-tisted | are told that an omnibus starts, from the “Goose and Gridiron” 
worker is always rudely ready to assert his “rights” against the | say, and they make for that point with a view, amongst other 
| pretensions of gentility. Working-men in their soiled clothes— things, of making sure of a seat. Put the ‘bus has just gone, 
| bricklayers, smiths, and plasterers—are frequent omnibus-riders; | maybe, and it will be ten or fifteen minutes before another starts. 
| 


but let the reader refer to his memory as to his ever having seen | Now the “Goose and Gridiron” is a very well-known tavern, and — | 
the wearer of a grimy flannel-jacket or a suit of sooty fustian | its whereabouts is as familiar to London travellers as Charing 








ee 








stantly gliding in and out at the doors, an 
and boisterous brutal men occasionally get drun 
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Cross or the Marble Arch, but it has this disadvantage as regards 


women and children who are waiting for the omnibus, that the 





“trade” of the said tavern is of somewhat an uproarious sort. Its 
many half-open portals are thronged from morning till night, and 
as well as the interior the outer pavement is constantly thre 
with the “Goose’s” customers, who have a habit, after part 
of sundry glasses of beer and gin, of tal somewhat linger- 





ing farewell of cach other. Besides, d nkers are con- 





roletail women 
he re, and 


by the 





have to be removed, shricking 


and swearing horrib 


police; but the ladies with their children who have come to 
1 


catch the omnibus at the “station” must endure the sight and 





sound of all this or wander away to a distance, the wind and 
rain maybe, so that they may escape the abominable infliction, 


returning presently in all probability to find the ’bus they have 





been waiting for “ full.” In any case, and supposing business to 
be slack at the “ Goose and Gridiron,” and its vicinity tolerably 
quiet and peaceable, no matter what the weather may be, the 


women and children and the feeble and decrepit of mankind 
“waiting for the bus,” must do so exposed to the elements and 


jostled on the pavement by those who throng it, hurrying to and 
fro. 
One would imagine, if only for the sake of their own servants, 


that omnibus proprictors would amend this objectionable state 


of things. On railways when a trajn come 


¢ 
5 1n ofa long journey 








and has some time to wait at the stati there is a “ porters’ 
room” with a comfortable fire and seats for the accommodation of 
drivers and stokers and guards, and to enable them to take their 
food privately and decently. It is different, however, with those 
who act as drivers and guards on street-omnibuses. In the first 
place the hours these poor fellows have to work is nothing short 


of inhuman. I am informed by Mr. Fletcher, the Secretary of 
the Omnibus Servants’ Association, that, take the men of Lon- 
don, a fair average of the hours they work per diem is f/leen and 
a half, or, when they work Sunday—-which they usually do-—a 
hundred and eight hours a week, which is exactly double what, 
in the opinion of the trades union of carpenters and bricklayers, 
should be regarded as that fair week’s work for which a fair week’s 
pay is due. Out of these fifteen hours and a half a day the 
omnibus-servant gets scarcely any leisure at all. He comes on 
duty at eight in the morning, and is expected to get his breakfast 
before that hour. His dinner he must get as he can, both as 
regards time and place. Should the mid-day journey, through 
causes beyond the control of the “bus-driver, be lengthened 
beyond the allotted time, the period allowed for dinner-eating must 
be curtailed to equalize the matter. A *busman’s dinner-time, 
while he is on duty, never exceeds twenty minutes, it is often 











limited to six or eight. In so short a space of time the poor 
fellow cannot possibly dine at home; his dining-room is the 
taproom of the “ Goose and Gridiron,” in which smoking and 
drinking are going on from morning till night, and often enough 


the inexorable whistle of the “ time-keepe hurries him away 


before his hurriedly prepared meal is half eaten. So it is with 


the *busman’s tea-time, and, indeed, his every other few minutes 
of leisure that break the fatigue of his eight or ten “journeys” a 
day. His only retiring place is. the tap-room, the only fire to 
dry his rain-soaked clothing the tap-room fire ; his only available 
solace tap-room gin or beer, his only company tap-room com- 


Le 
pany. All things considered it is a marvel that the unfortunate 
drudge of the “monkey-board” has a civil word for anybody, 
and that, considering the amount of tap-room influence that is 
forced on him, his “accounts” are not a great deal more inex 
plicable than at times they are. 

The institution of omnibus waiting-rooms, at least at the most 
important stations, would benetit the men employed as well as 
the public. Nothing elaborate or very expensive would be re- 
quired, any private house in a main road w ruld answer the 
purpose, and proy ide every convenicn e that ladie sand children 
might require, as well as a shelter for the time-keeper (at 
present he sits on a stool, with his feet on a wisp of straw, out- 
side the “ Goose and Gridiron,”) and a room or two for the drivers 


- 


and conductors to eat their meals in, and make the rational 
most of the short spells of rest their severe duties permit them to 
take. 

And now one comes to think of it, there seems no reason why 
cabmen should not enjoy a similar privilege, nay, why should 
not the same friendly asylum accommodate both’? At present 
the cabman’s only harbour of refuge is the public-house, and if 


he has no money to avail himself of such expensive shelter, he 
must sit on his “ box” or kick his heels on the pavement, though 
| ‘a There 


it be one, two, or three hours before he sights a “job. 


is no reason why, instead of being exposed to the rain and the 
cold, the cabmen of a rank should not be comfortably sheltered 
and called out in the order that their vehicles are engaged. Some 
such asylum as that suggested would be a boon, especially to 


night cabmen. Arduous as is the life of his brother who does 
day duty, and whose hours of business, beginning in the morn- 
ing, terminate some time before midnight, he is from every point 
of view vastly better off than his unfortunate brother, the night- 
cabman. Of the last-mentioned personage’s usefulness, as the 
provider of a wheel, nay, of a whole set of wheels, that go 
towards making perfect the machinery of London life, there can 
be no two opinions. It is he who is the willing servant of those 
who, the victims of business or pleasure, find themselves dead 
beat, and sleepy, and miles away from home at the small hours 
of morning. It is the night-cabman who conveys us on our 
desperately hasty errand to fetch the doctor ; we are entirely at 
his mercy as regards catching railway-trains that start from 
distant railway-stations at most uncomfortable hours of the 
morning. A score of other illustrations might be given of the 
obligations we are under to the Jehu of the night, and yet it is 
no exaggeration to say, that of all men called on to work for their 
bread—including night-watchmen, policemen, scavengers, even 
those who for their crimes are doomed to labour behind the tall, 
spiked walls of a prison—not one can be shown whose lot is 
harder, or who endures more real hardship or privation, A 
common figure of misery is that of a horse in the shafts of a 
night-cab, a poor, purblind, broken-winded brute, galled, and 
sprained, and broken-kneed, and altogether so ruined and 
shabby that it is only under the cloak of darkness that his owner 
dare offer him to a discriminating public for hire. Well, nine 
times out of ten, the case of the night-cabman is as exactly on 
all fours with that of his horse as comparison between man and 
beast will admit. So long as a man is active and vigorous and 
in health, he will have nothing to do with night-cab work ; it is 
the last resort of poor old cab and ’bus drivers, whom years of 
exposure at all times and seasons of the year have afflicted with 
rheumatism and other painful maladies of bone and muscle. They 
“so at the knees,” and are lame, their limbs are subject to 
swelling, the winds and pelting rains and snows of many winters 
have dimmed their eyesight. They have spells of lying a-bed at 
home under the doctors hands, poverty overtakes them, their 
warm and decent clothing is sold or pawned and no cab-owner 
will employ them on account of their general shabbiness for day 
work. But the used-up old driver, from the master’s point of 
view at least, is good enough for night-work. He can drive as 
well as ever when once he gets settled on the box, and his 
knowledge of London thoroughfares is unsurpassed. More- 
over, he is wary from long experience, and should the cab and 
the quadruped with which he is entrusted be not exactly up to 
that standard of goodness insisted on by modern police regu- 
lations, there are ways and means of evading judicial interference 
he will be not slow to put in practice. 

But he has a woefully hard time of it. Like the “ day-men,” 
no fixed pay is assured to him ; he must earn for the master so 
much, and all that he gets beyond is his own. Seven or eight 
shillings a night is about the sum the driver of a night-cab 
undertakes ‘to “ pay in,” and if he is lucky he may earn two- 
thirds of this sum by “ plying” at theatres and music-halls ; but 
then comes the dismal time, take it at this season of the year, 
for instance. By the time he sets down his last theatre or “ party ” 
job the streets are nearly deserted, the shops are closed, even the 
privileged public houses and the town is given over to midnight 
gloom and dreariness, and he betakes himself to the nearest 
rank. Maybe it rains, or snows, or there is a keen nor’east wind 
blowing or a sharp, biting frost is abroad. Oneand all of these 
conditions of weather are terribly bad for rheumatism and affec- 
tions of the joints (and, as everybody who is so afflicted is aware 
the pain arising from these ailments is much more acute by night 
than by day) ; but there is no proper shelter for this hardly- 
worked public servant, no place of waiting even though it 
were nothing more substantial or comfortable than four bare 
walls and a roof, with a form to sit on, and a bit of fire (he would 
willingly pay his mite towards it), to thaw his frozen toes by. If 
he wishes to keep a look-out for business, he has no alter- 
native but to avail himself, as the houseless beggar does of some 
friendly doorway, or he must keep his seat on the bleak cab 
driving-box, with his coat-collar pulled up, and his battered hat 
pulled down to his unlucky ears, a sack over his knees, and 
his benumbed feet wrapped round with a hayband. To be sure 
there is no law which prohibits his taking shelter against the 
rain and the cold in the interior of his own vehicle, but supposing 
that he does so, and is tempted to fall asleep, and so remains 
till morning; then he may awake to the alarming fact that a 
half-crown of the inexorable “ yard money” is still unearned, 
and he has not yet got so much as a penny for those dependent 
on him at home. Besides, the public are fastidious in this respect, 
and object to enter a cab that has served for some hours as a 
sleeping apartment for an individual who wears a reeking wet 
caped-coat as a bed-gown. 

JAMES GREENWOOD, 








